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DeWitt Bristol Brace, 1859-1905. 
DEDICATION 
Physicist, teacher, researcher, inventor, builder, leader; these are a few 
of the descriptions of DeWitt Bristol Brace, the founder and first chair-
man of the Department of Physics at the University of Nebraska. With 
a first-rate European education, he came to Lincoln at a time when the 
University was in its infancy. Yet he achieved a position in the front 
rank of his profession in this country and gave promise of even greater 
attainments when death overtook him at the age of forty-six. Though 
he was recognized and honored by scientists in this country and in Eu-
rope, he was nevertheless a modest and reserved man with unkind 
vi / Dedication 
words for no one. His own energetic example and his ability to inspire 
devotion and hard work among his students and assistants explain how 
he was able to accomplish so much with so little. He was highly re-
spected and well liked by his students, who continued to seek his advice 
long after they left the university. During the eighteen years he labored 
here, he created the Department, gave it direction and great distinction, 
and endowed it with a momentum which lasted for many years after his 
death. It is to the memory of this uncommon man that this book is 
gratefully dedicated. 
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Preface 
The year 1988 marked the 100th anniversary of the founding of the Depart-
ment of Physics at the University of Nebraska. While the year passed with-
out fanfare in the department, DuaneJaecks, one of the members of the fac-
ulty, suggested to the author that it would be a good time to write a history 
of what is now the Department of Physics and Astronomy. He not only 
provided the initial impetus for the project, but has also given it his contin-
ual help and encouragement. While the initial plan was to write only a 
brief, informal departmental history, the project, like Topsy, grew. An at-
tempt has been made to not only tell the story of the founding, subsequent 
growth, and development of the department, but also to relate its history 
to state, national, and world events since they have often had a profound 
influence on the department. 
Many people have helped with this project. The gathering of material, 
especially from the earlier periods, would not have been possible without 
the resources of the Archives and Special Collections at Love Library. The 
archivist, Joseph Svoboda, and the members of his staff took a special inter-
est in this project and were helpful in many ways. Other offices at the uni-
versity also provided information. Special thanks go to Terry Haubold at 
Physical Plant who dug out old building plans and other information, to 
Carl Mueller, Manager of Sponsored Programs-Finance, who found re-
cords of research support, and to Bette Phillips in the Personnel Office for 
her help in finding the way through the maze of personnel records. Several 
former students sent helpful information. 
The descendants of De Witt Bristol Brace, especially the late Lloyd 
De Witt Brace, the late Ann Russell Brace Barnes, and Russell Wing Brace, 
supplied manuscripts, papers, letters, and other valuable information 
about their esteemed ancestor. Mrs. Constance Kipp sent photographs and 
information about her father, John Almy. Henry H. Marvin, Jr. and Mrs. 
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Harold Amrine also provided photographs and information about their fa-
ther, Henry H. Marvin, Sr. 
Present and former members of the department assisted with much 
needed information and support. Ted Jorgensen, Kam Leung, Tom Mor-
gan, Ed Pearlstein, Dave Sellmyer, Ken Smith, Tony Starace, Don Taylor, 
and Ed Zimmerman from this department were especially helpful as were 
Nick Bashara, Norman Cromwell, Robert Knoll, William Leavitt, Don 
Nelson, and Don Pierce from other departments. Former chairman 
Robert Chasson was enthusiastic about the writing of a history in which he 
had a vital part. It is indeed unfortunate that he did not live to see the fin-
ished product. 
A large measure of gratitude goes to David Cahan of the History De-
partment who not only gave the manuscript a very careful reading, but also 
made many important suggestions for improvement. His advice, as a pro-
fessional historian, was of great value to the author, who is at best only an 
amateur one. 
College catalogs, department newsletters, department planning docu-
ments and reviews, and graduate brochures were all useful in providing in-
formation. Notice should also be made of the historical research on the de-
partment history which was done by Henry Valk in 1967 and by Duane 
Jaecks and Robert Maher in 1976 which were of great help in this study. 
Thanks also go to Jo Dierking, Jean Rolofson and others in the department 
office for their assistance in many ways. 
The author is grateful to the members of the Scholarly Publications 
Committee of the University of Nebraska, especially its chairman David 
W. Stanley-Samuelson, for their help in publishing this book. The two ex-
ternal reviewers made valuable suggestions which have been incorporated 
into the text. 
Finally, I would like to thank my wife, Eileen, for her loyalty and sup-
port. 
Introduction 
When the Nebraska legislature established the University of Nebraska on 
June 2, 1869, the stated object was "to afford to the inhabitants of the State, 
the means of acquiring a thorough knowledge of the various branches of 
literature, Science, and the arts."l Evidently, the lawmakers had the teach-
ing function of a university clearly in mind, but at that time the other usual 
function of a university, that of producing new knowledge through re-
search, was evidently not yet considered to be an activity suitable to be 
supported by public funds. Nebraska, which had joined the Union only 
two years before, was still largely a frontier state. The population was 
small and money was scarce. Many lived in sod huts and relatively few had 
any interest in supporting education, let alone anything as remotely related 
to their lives as scholarly research. So, it is not surprising that no research 
was done in physics or astronomy during the university's first three de-
cades. What is surprising is that research was begun as early as it was. 
Even well into the present century, research at the University of Ne-
braska was still thought of as an expensive frill to be pursued only during 
vacations, holidays, and other spare time using borrowed or makeshift ap-
paratus. 2 In spite of this attitude, the first chairman of the department, 
DeWitt Bristol Brace, was able to carry out important investigations at the 
forefront of physics and brought the new department into a position of in-
ternational prominence at the tum of the century. The question of the place 
of original research and its relationship to teaching is one of the interesting 
themes that recurs throughout the history of the department. 
After Brace's untimely death, the department went through a long pe-
riod of decline, as measured on the scale of national and international 
prominence, largely as a result of a lack of funds and overwork of the pro-
fessorial staff. While the university as a whole has often suffered from a 
shortage of funds to do the projects its professors wished to do, science de-
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partments, with their reliance on apparatus and supplies for laboratory 
work, were particularly restricted by lack of money. The dependence of the 
activity of the department, especially its research activity, on the economic 
condition of the university, the state, and the nation is another prominent 
theme of this study. 
After World War II the support of scientific research in this country was, 
to a large extent, taken over by the United States government. Federal 
grants and contracts for research combined with increased state support for 
faculty and buildings and new sources of private support allowed for a 
rapid increase in the breadth and depth of the department and its facilities 
during the 1960s. As a result, by the end of that decade it had onc~ again 
achieved widespread recognition for its research. 
Astronomy, as an academic subject, began at the University of Ne-
braska under the protective wings of the, Physics Department, but soon 
combined with meteorology to become a separate department. The unsuc-
cessful struggle of its long-time chairman, Goodwin Swezey, to build an 
adequate astronomical observatory on the campus is an especially poig-
nant story. Taken over by the Mathematics Department in the 1930s, as-
tronomy eventually declined in popularity and was dropped from the cur-
riculum by 1962. A few years later, it underwent a rebirth in the Physics 
Department where it has grown in staff and facilities far beyond the dreams 
of Professor Swezey. 
Just as physics has been the mother of many new branches of science, 
the Physics Department has also been the mother of two other university 
departments in addition to astronomy. The Electrical Engineering Depart-
ment at Nebraska began with the electricity courses in the Physics Depart-
ment during the last two decades of the 19th century. And in the 1960s it 
was a member of the Physics Department who created the Institute of 
Computational Science, of which the present-day Department of Com-
puter Science was a part. The events leading up to the creation of these de-
partments are recounted in this history. 
As far as the professorial staff was concerned, the most recent decade 
and a half has been a time of unusual stability in the department and until 
very recently, no new professors were added and very few retired or left. 
With a relatively favorable economic situation, this has allowed growth 
and diversification in the research program and improvements in teaching 
which have led to a strong and versatile department. 
1 
Science at a 
Frontier University, 1869-1887 
Physics and astronomy have been integral parts of the University ofNe-
braska from its very beginning. At the founding of the university in 1869, 
the legislative act establishing it specified the colleges and under each col-
lege a number of chairs. One chair of Natural Philosophy (an early term 
for "physics") was specified in the College of Ancient and Modern Litera-
ture, Mathematics, and the Natural Sciences and another such chair of 
Natural Philosophy and one of Astronomy were specified in the College of 
Practical Science, Civil Engineering, and Mechanics. 1 
Most of the better American colleges and universities at that time had 
courses in such sciences as botany, chemistry, astronomy, geology, and 
physics, but these courses were primarily taught for the purpose of disci-
plining the minds of the students rather than as training for a career in sci-
ence. 2 Indeed, outside of teaching, there were few careers to be had in the 
sciences, especially in physics. Physics was not yet a vocation in America. 3 
FACULTY AND COURSES 
Although the university charter authorized a staff of fifty professors at the 
university, the actual faculty in 1871 when the university opened numbered 
only four, in addition to Chancellor Allen R. Benton who also did his share 
of the teaching. There was a professor of ancient and modern languages, 
one in mathematics, one in English literature, and one in the natural sci-
ences; all were clergymen. 4 This was still a time when higher education 
was traditionally grounded in religion and when secular operation of col-
leges and universities was a new and untried idea. The professor of chemis-
try and natural sciences, Samuel H. Aughey, was a Lutheran minister who 
was born of a Huguenot family in Pennsylvania in 1831. He graduated from 
Pennsylvania College in 1856 and two years later received his A.M. degree 
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Fig. 1.1. Allen R. Benton, first chancellor 
of the University of Nebraska, 1871-76. 
Fig. 1.2. Samuel H. Aughey, the first 
professor of natural sciences, 1871. 
from the same institution. After working as a civil engineer for two years, 
he went to the Lutheran Theological Seminary in Gettysburg, Pennsylva-
nia and spent four years as a pastor of a church before moving to Nebraska 
City in 1864. For the Smithsonian Institution he made geological and bo-
tanical collections in Nebraska, Wyoming, and the Dakota Territory, and 
was the first white man to explore the Niobrara River. He was on the Uni-
versity of Nebraska faculty from 1871 until 1899 when he moved to 
Spokane where he died in 1912 at the age of eighty-one. 
Aughey brought with him a good reputation as a scientist. While at the 
Smithsonian he had worked for Joseph Henry who was the secretary of 
that institution. Aughey became well known among the citizens of Ne-
braska and took an active role in making the university known around the 
state. Many came to him with scientific or quasi-scientific problems keep-
ing him busy with chemical analyses and biological identifications. This 
took so much of his time, in fact, that at one point he was accused of being 
absent from his post most of the time. In response to the accusation he of-
fered his resignation on August 10, 1883, but it was not accepted since the 
Board of Regents believed that he was innocent of the rumored charges.s 
The first university calendar consisted of three terms: one from the sec-
ond week of September to the middle of December, the second from early 
in January to near the end of March, and the third from the beginning of 
Science at a Frontier University / 5 
Fig. 1.3. University Hall, the first campus building, built 1871. 
Fig. 1.4. View of University Hall and the city of Lincoln from the State Capitol, 
ca. 1872. 
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April to the third week inJune. 6 There were 20 students enrolled at var-
ious levels in the University during its first session and 110 more in the 
Latin school, a pre-college preparatory school operated by the university 
until 1896. 
In addition to the classical course of studies, there was a scientific 
course, but the only difference between them was that the latter did not 
require Greek and Latin. 7 Both courses included two terms of chemistry 
in the sophomore year, two terms of physics and one of astronomy in the 
junior year, and two senior electives in physical science. Two terms of ge-
ometry and one of trigonometry were required in the freshman year, and 
calculus was an elective which could be taken in the junior year. Theses 
and orations were required of all students in the freshman and sophomore 
classes. As for equipment, the catalog asserted that "the Board of Regents 
have made liberal appropriations for the purchase of philosophical and 
chemical apparatus .... It is the aim of the University to illustrate every 
important principle in Physics by suitable apparatus."8 Although Au-
ghey's education had been mostly in botany and geology, he had to teach 
all of the science courses, including physics, chemistry, and astronomy. 
He even taught courses in German for several years. 9 It was typical prac-
tice at universities at that time for one man to teach several or even all of 
the sciences. Specialization was a luxury that had to wait a few years. 
The professors were overworked and the university operated under 
primitive conditions during its first few years. Aughey taught six hours 
of classes per day in addition to caring for the scientific apparatus and act-
ing as the State Geologist. Each classroom in the single building was 
heated by coal stoves around which the teacher and students gathered on 
cold days. When the man who was hired to keep the stoves fed was 
needed, he had to be summoned by calling down the hall. 10 In December 
of1879 Aughey wrote to the chancellor urgently requesting that a hard-
coal stove be installed in the chemistry laboratory. He found that it was 
impossible to keep a fire in the soft-coal stove overnight and consequently 
the bottles of chemicals froze and burst. 11 There were no offices, not even 
for the chancellor. A faculty member would use the desk in an empty 
classroom until the room was needed at which time he would go out into 
the hall or to the library. The desks in Aughey's laboratory were built at 
his own expense. This was a frontier community with a small popula-
tion-in 1871 Nebraska had only 133,000 inhabitants-and the univer-
sity had to share the hardships with the rest of the people in the state. 
Farmers and ranchers living in sod huts on the prairie were not about to 
support a group of people in fine style simply because they were pro-
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fessors. The streets in Lincoln at the time were unpaved. Cows grazed on 
the four-city-block campus. Tuition was free to residents of the state but a 
matriculation fee offive dollars was charged. A charge of$5 per term was 
made to non-residents. 12 The University had no treasurer; the students 
simply gave their money for room, board and fees to the chancellor-and 
no one bothered with receipts. 13 Books were sold to the students at cost.14 
Nineteenth-century American physics courses stressed the practical 
applications of the subject and little attention was given to abstract or the-
oretical studies. IS In addition to his other courses, in 1872 Aughey was 
also listed as an instructor in the Agricultural College where he taught a 
course called Mechanical Physics. This dealt with "the laws of force and 
motion applied to the use of farm machinery and farm work; mode of 
conducting water in pipes, stability of structures, construction of wagon 
roads and bridges."16 The Physics Department was involved with this 
course off and on for many years. Even as late as the 1970s, special recita-
tion and laboratory sections of one of the elementary courses was given 
on the East Campus for students in agriculture. 
In 1874 Gilbert E. Bailey, B.S. was appointed as Assistant Professor of 
Natural Sciences. As an assistant to Aughey, he was the Tutor ofChemis-
try and Physics. A remarkable item appears in the Regents' minutes for 
June 24 of that year when they were considering the creation of this posi-
tion. It reads, "The committee to whom was referred the matter of em-
ploying an assistant for Prof. Aughey made a report which was adopted. 
In connection with the matter, the chancellor presented a communication 
in which he suggested that should the Board employ an Assistant Pro-
fessor of Natural Sciences at a salary of$1000, he would pay one half that 
amount himself. On motion, the proposition of the chancellor was ac-
cepted." One wonders how long Chancellor Benton had to support Bai-
ley, who remained on the faculty for four years. 
Two courses, "elementary" and "advanced" were offered in physical 
science but the elementary course was actually given in the Latin school, 
which was a pre-college level school that was part of the university until 
1896. The advanced course was given in the first two terms of the junior 
year. Typically, science was taught as a completed body offacts. Students 
learned by rote and demonstrated their knowledge by a recitation of 
memorized selections from the book. Little or no library work was re-
quired, which was just as well since the tiny university library was open 
only two hours per day.17 Snell's revision of An Introduction to Natural Phi-
losophy by Denison Olmsted was the textbook in physics and An Introduc-
tion to Practical Astronomy by Elias Loomis was used in the astronomy 
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course. Although some laboratory work was offered in chemistry, none 
was available yet in physics. IS 
In an article entitled "The Making of the University, " L. A. Sherman 
wrote about science teaching at the time, 
In 1869 the colleges of the country were yet mainly recitational schools. The 
writer of these lines remembers an assertion of his instructor in physics at 
Yale that year, to the effect that a college training must consist principally in 
reshaping other men's thoughts in one's own language. This instructor's 
work in his subject was squarely in line with his theory. His sole requirement 
was that we should memorize Snell's Olmsted at the rate of eight pages per ex-
ercise, to be parroted back in recitation without question, or prompting, and 
in general without comment. There were no lectures. No research was re-
quired of pupils. There was no prescribed use of the library; and student lab-
oratory work was not yet heard of. 19 
Hiram Collier, A. M., LL. D., was hired in 1876 as a second Professor of 
Chemistry and Physics but two years later Bailey was released as an econ-
omy measure. When Collier came Aughey's name was dropped from the 
list of instructors in chemistry and physics but he remained a Professor of Nat-
ural Sciences. 2o The catalog at that time boasted that "the University is now 
supplied with valuable apparatus for illustrating most of the important princi-
ples in chemistry and physics." Collier was given a leave at half-pay in June of 
1880.21 This was probably for health reasons since he died within the month. 22 
The catalog published in October notes that "the chair in physics has not been 
filled." It is likely that physics was not taught at all that year. 
Sherman, commenting on the various tasks an early science professor 
was called upon to perform, wrote, 
Science was yet but little appreciated in its exactions or its importance. At one 
time the number of workers in this field had risen to three, but fell again through 
various exigencies to a single instructor, whose time was obligingly divided be-
tween pronouncing upon prospects oflignite or oil, assaying worthless ores, an-
alyzing soils, soothing syrups, old Bourbon, stomachs of poisoned horses,-
and conducting recitations. The State had surely during these years one servant 
who lived up to the full measure of his opportunities. Nothing in the history of 
the University is more amusing than the records of the 'department' ofChemis-
try and Natural Sciences during this curious interregnum. 23 
He was speaking of Professor Aughey during the year following the death 
of Collier. 
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Fig. 1.5. Hudson H. Nicholson, professor of chemistry and 
physics 1882-88. 
Alonzo Collin, who had an A.M. degree from Wesleyan University in 
Connecticut, became Professor of General Chemistry and Physics in 1881 
after twenty years of teaching at Cornell College in Iowa. He returned to 
Cornell after only one year and was succeeded by Hudson H. Nicholson. 
Nicholson's degree was from Lawrence College but he had also attended 
Harvard, Heidelberg, and Berlin Universities and had taught at the Ne-
braska State Normal School for eight years. In 1905 he left the university 
but continued to reside in Lincoln while he worked for a number of com-
panies as a consulting mining and industrial engineer. 24 
While in its early days the university was primitive even by the stan-
dards of one or two decades later, it served its educational purpose well and 
brought learning to many who would not otherwise have experienced it. A 
graduate wrote about student life in the early 1880s: "The sons and daugh-
ters of the pioneers, some of them fresh from their sod houses on the home-
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NATURAL PHILOSOPHY 
FOR 
GE:-JERAL READERS A~D YOC":\G PERSO::'\S. 
TRANSLATED AND EDITED FRO~r 
GANOT'S COURS ELE1J1ENTAIRE DE PHYSIQUE 
(With the Authors sanction) 
BY 
E. ATKINSON, PH.D., F.e.S., 
PROFESSOR OF EXPERIl\lE:.ITAL SCIENCE IN THE STAFF COLLEGE. 
NEW YORK: 
D. APPLETON & COMPANY, 
H9 & SSI BROADW A Y. 
1872 • 
Fig. 1.6. Title page of Atkinson's translation ofGanot's Natural Philosophy, an early 
textbook used at Nebraska. 
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steads, were catching their first glimpses of the ancient and modern world. 
It was an enchanting and inspiring time. There wasn't a foot of pavement in 
two hundred miles and the automobile was not even a dream. But the old 
red brick main building was as beautiful as the Parthenon, and 0 Street, 
though built of wood and sun dried bricks, could not have been surpassed 
in attractiveness by the marble palaces ofRome."25 
Textbooks listed for the courses at that time were Norton's Physics and 
Atkinson's version of Ganot's Natural Philosophy. Theory of Sound by 
Rayleigh and Maxwell's Theory of Heat were suggested as reference mate-
rial. 26 In addition to Nicholson, Levi F. M. Easterday was appointed In-
structor in Physics and Astronomy in 1883. This allowed a small expansion 
in the course offerings. One term was now devoted to mechanics, one to 
acoustics, optics, and heat, and one to electricity. One term was still all that 
was offered in astronomy. 
The excessively long name of the College of Ancient and Modern Liter-
ature, Mathematics, and the Natural Sciences was, mercifully, changed to 
the College of Literature and Science in 1873 but grew slightly again ten 
years later to become the College of Literature, Science, and the Arts.27 
The number of courses of study, which originally were the two, "Classi-
cal" and "Scientific," grew to twenty by 1897 at which time the require-
ments for graduation were revised to the present system of credit hours. A 
total of125 credit hours plus two years of drill or physical education was re-
quired for graduation. Of that, 25 credit hours of foreign language was re-
quired and no more than 40 credits could be counted from anyone depart-
ment. 28 For some time after about 1889 the science courses were 
administered under the Industrial College. 
When Easterday left in 1884, T. Morey Hodgman, who had an A. M. in 
mathematics from the University of Rochester, was appointed as Instruc-
tor in Physics and Mathematics. He and the professor of mathematics 
shared the teaching of physics that year. 29 The following year James Gilbert 
White, with a Ph.D. from Cornell University was added as an Instructor in 
Physics and Astronomy. White, however, left in 1887 to go into business 
and by 1909 he was head of the J. G. White Co., Ltd. of London, England, 
which was called "one of the greatest engineering and contracting organi-
zations in the world. "30 
In his part of the Chancellor's Report to the Board of Regents in 1886, 
Nicholson, discussing the situation in physics, wrote, "This work is much 
hampered and embarrassed by the lack of laboratory facilities and appa-
ratus. It is of great importance that the University should hasten to equip, 
in good working order, this department." He went on to note that the pro-
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portion of students in the largest universities in the country taking scien-
tific and technical courses had increased very rapidly and urged that the 
University of Nebraska science departments be kept abreast of the times to 
prevent students from going to the eastern colleges for scientific training. 31 
LABORATORY INSTRUCTION 
Nicholson had already requested $1000 in June 1886 "to begin teaching our 
courses in physics according to modern methods in the laboratory. "32 
White supplied the list of desired apparatus which included a screw gauge, 
spherometer, seconds clock, balances, galvanometer, resistance coils, elec-
trometers, and a Wheatstone bridge. Later Nicholson reported expenses of 
about $5000 to make a trip to Bremen, Germany to purchase "equipment 
and chemicals." In the same year Nicholson, who was more chemist than 
physicist, was named Director of the Chemical Laboratory. 33 
The use oflaboratories in the teaching of physics was a new concept at 
that time, having been introduced in the early 1870s in a few eastern 
schools. 34 In 1884, University of Nebraska Chancellor Irving Manatt 
noted that such teaching taxes the time and resources of the instructor more 
severely than the textbook method, but that it "abundantly justifies itselfin 
the firm hold it gives to the student of his subject, and by the degree of in-
terest that can be maintained by means of it. "35 Although today the need 
for laboratory work in the education of physicists is taken for granted, we 
are still beset with the question of how much laboratory work is needed. 
Until 1888 there was no separate Department of Physics at Nebraska 
and most of the physics instructors had to teach more than one subject. The 
course offerings were meager and the entire physics establishment at the 
university still occupied only one room. The catalog for 1887-88 noted that 
a curriculum in physics had not yet been established, but that "the pro-
fessors in charge will arrange and adapt suitable courses on application of 
the candidates."36 If the physics enterprise at Nebraska seemed precarious 
at that time, it was not alone in its struggle for existence. In his biographical 
dictionary, Elliott wrote, "During this period one of the major tasks of the sci-
entist was to establish within the American social system a place for abstracted 
knowledge of the physical world-ie. to create a socially accepted and eco-
nomically supported role that would allow persons interested in science to de-
vote their lives to its advancement. That the goal was realized by the end of 
this historical period-l900-was not necessarily inevitable."37 Indeed, a 
study of the state of physics in 1900 indicates that in that year there were still 
only thirty-two full professors of physics in the entire country. 38 
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As was the case with many other U. S. schools in the 1870s, the early 
professors at Nebraska, at least those in science, were teachers, but not 
scholars. They had no connections to the leading centers of science in the 
world and did nothing to advance their field. The courses, which were pri-
marily at the introductory level, were taught using material the professors 
had learned in their own student days. Laboratory instruction was initi-
ated, but the tiny amount of equipment available was only sufficient for a 
few demonstrations by the professor. 
* * * 
In 1887 a milestone in the history of physics was passed with the publica-
tion of the negative results of the Michelson-Morley experiment, an at-
tempt to detect the motion of the earth through the ether. The same year 
marked a watershed in the history of physics at the University of Nebraska 
since that was the year that DeWitt Bristol Brace was appointed as Instruc-
tor of Physics. 
2 
The Founding of 
the Departments, 1887-1905 
During the first year or two of the life of the university the entire student 
body was listed on a page or two of the bulletin. By 1887 it still numbered 
only 334, of whom 140 were pre-college students enrolled in the Latin 
School. The campus then consisted of two buildings: University Hall (the 
main building) and the Chemical Laboratory. Physics at that time was 
housed in one room in the latter building. There were few pieces of dem-
onstration equipment and only a limited amount of laboratory work of-
fered. 
Most American colleges and universities in that era did not concern 
themselves with the advancement of knowledge-only its transmission by 
teaching. An important exception and leader of a l1;ew educational reform 
movement was the Johns Hopkins University founded in Baltimore, 
Maryland in 1876. Its first president, Daniel Coit Gilman, strongly pro-
moted research, especially .. scientific research, as an end in itself, not merely 
as a means to achieve a practical goal. The best teachers, he said, were those 
who participated in original research. 1 
In the 1880s the second chancellor at Nebraska, Edmund B. Fairfield, 
and the Board of Regents showed some of that spirit and began to allow 
specialization in teaching and provided opportunities to do scholarly 
work. At that time several outstanding scholars were added to the faculty, 
including DeWitt Bristol Brace. 2 A new feeling of growth and oppor-
tunity pervaded the university. In 1895 a graduate school, the first one west 
of the Mississippi River, was established. It was probably this spirit and the 
opportunity for rapid growth that attracted Brace to Nebraska. He cer-
tainly exploited that opportunity to the fullest in the relatively short time 
before his untimely death. 
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Fig. 2.1. Chemical Laboratory, the second building on campus. Some physics lab-
oratories were here from 1885 to 1889. 
Fig. 2.2. DeWitt Bristol Brace, c. 1895,first chairman of the 
physics department. 
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ORGANIZATION AND CURRICULUM 
Brace, born on January 5,1859 in Wilson, New York to Lusk and Emily 
(Bristol) Brace, did his preparatory work at Lockport, New York. He 
studied physics at MIT while he attended Boston University, where he 
graduated in 1881, and did two years of graduate study at Johns Hopkins 
before going to Berlin, Germany to complete his education. Few young 
people could afford to go to college in those days, not to mention graduate 
school or study in Europe. Brace was able to get the support of a fellowship 
at Johns Hopkins, but must have relied on his family for financial help 
when he went to Europe. Brace's father operated a grain mill and evidently 
had the necessary means. 3 In Germany he studied under two prominent 
physicists, Gustav Kirchhoff and Hermann von Helmholtz, and wrote his 
Ph.D. dissertation in 1885 at the University of Berlin on magneto-optical 
effects. Later Brace continued this work at Nebraska. In fact, this line of re-
search has been pursued by various investigators in both the Physics and 
Electrical Engineering Departments throughout the years, and is still an 
active field of investigation. 
On Brace's return to this country he took a temporary position at the 
University of Michigan. Then, in a letter written from Lockport, New 
York on July 1, 1887, he accepted a position as instructor at the University 
of Nebraska at a yearly salary of$1000. 4 As the only person listed in physics 
at the university for the next two years, his responsibilities also included 
the operation of the meteorological station for the Weather Bureau. 
Things started to happen when Brace arrived in the fall of 1887. Elec-
tricity was beginning to have an impact on people's lives and there was an 
increasing demand for people educated in that area. Brace was well pre-
pared to deal with electricity on a theoretical as well as a practical level. 
When he came to the university he immediately expanded the course in 
electricity; later the same year he submitted a bill to the Board of Regents 
for expenses of $115.75 for "going East and purchasing apparatus for the 
Department of Physics. "5 He opened the first full-fledged physics labora-
tory the following January, and in February made an additional electricity 
laboratory course available to advanced students. The number of physics 
courses listed in the bulletins jumped from six in 1887 to ten and then to 
thirteen in successive years. 
InJune of1888 Chancellor Manatt and the Regents, evidently impressed 
by this quiet but energetic young instructor, established a Chair of Physics 
and, for the first time, a Department of Physics, separate from chemistry. 
At that time, less than a year after he had arrived, Brace was appointed Pro-
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Fig. 2.3. The first Nebraska Hall, home of the physics department from 
1889 to 1905. 
fessor of Physics and Chairman of the new department. 6 He was given the 
"standard professorial salary" of$2000 per year, payable quarterly. 7 
Brace asked for $5000 for equipment to start the new department, but 
only $2000 was appropriated, and of that, $500 had to be used to pay out-
standing accounts from the preceding year. 8 Nevertheless, he managed to 
purchase a surprisingly large array of fine equipment during his first year, 
much of which remains in the department to this day.9 By September a new 
junior-level laboratory was opened and the shop and electrical laboratory 
were expanded and equipped. The area occupied by physics suddenly 
grew from a single room to nine; three in the Chemistry Building plus 
three laboratories in the basement of University Hall, two rooms on the 
main floor and space for meteorology in the attic. The following year, 
1889, the Department moved into space in the newly constructed Nebraska 
Hall where it occupied the greater part of the basement and the third floor, 
while the meteorological station remained at University Hall. 10 
The Bachelor of Science degree could be earned at that time either in the 
"General Scientific Course" which included the physical and biological 
sciences as well as geology or in the "Electrical Course." Altogether ten 
courses were listed in physics even though Brace was the only instructor. 
However, there was a full-time shop employee to repair and construct ap-
paratus. The 1889 appointment of an additional instructor made it possible 
to offer still more courses. In 1894 there were three students in the Ad-
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vanced Physics Course, six in Electricity and Magnetism, and one taking 
the second course in Light. The laboratories for the 125 first- and second-
year students were taught during four afternoons per week by the ad-
vanced students. II A large amount of additional apparatus was acquired at 
this time. 
Brace had ample opportunity to leave Nebraska; in 1888 he had an offer 
from the president of Purdue University who needed somebody to set up a 
new course in electricity, especially someone with laboratory experience. 
In his reply, Brace described his experience in Berlin and at Michigan as 
well as at Nebraska, but he turned down the offer.12 About the same time 
there was a letter from a friend, Francis E. Nipher, at Washington Univer-
sity in St. Louis, offering to help Brace secure a better position. 13 From all 
indications, however, Brace was well liked at Nebraska and was induced to 
stay on. By 1894, Brace's stature had grown to the point where he felt he 
deserved a larger salary. In a letter to the Board of Regents he pointed out 
that he had declined an offer of $3000 with a promise of a raise to $4000 
from the University of Texas and also had had an offer from Princeton 
University.14 However, his salary stayed at $2000 until 1905 when it was 
raised to $2200. 
Why did Brace stay at Nebraska when he could have bettered himselfby 
moving elsewhere? Brace's friend and dean of the college, Ellery W. Davis, 
suggested that the reason was that he felt that on going elsewhere he would 
have to begin all over with a great loss of time. 15 It is true that Brace had 
spent nearly a decade in building a department of physics and was only 
then able to think seriously about doing research. Probably most of the 
places seeking his services at the time also had in mind the founding of a de-
partment. Another possible reason for Brace's choice may have had to do 
with the fact that by that time the University of Nebraska had become a 
real leader among universities. Unlike many colleges and universities 
which had strong, restrictive sectarian ties, Nebraska was known as a 
"bastion of free speech" and was regarded by some as one of the top univer-
sities in the country. Indeed, in a survey of physics departments in 1900, 
Nebraska was in fourth place among departments in the country in the size 
of its laboratory budget which was exceeded only by that of Harvard, Cor-
nell, and MIT.16 Brace had another and perhaps more compelling reason to 
stay on as he had a romantic interest in the Assistant Librarian, a young 
woman named Elizabeth Russell Wing, whom he married in 1901.17 
Brace was a popular teacher and attracted large numbers of students. 
On one occasion in 1894 Brace was an after-dinner speaker with two other 
professors and Chancellor James H. Canfield at a banquet for the "foot ball 
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Fig. 2.4. Harold Newman Allen, fac-
ulty member 1889-95 and the first to 
receive a Ph.D. degree at the Univer-
sity of Nebraska. 
Fig. 2.5. Phillip Lenard, German physi-
cist and Nobel Laureate who applied for 
a position at Nebraska. 
[sic] boys" served at the University Club by the Ladies Current Events 
Club. 18 He was not one to avoid his teaching responsibilities in favor of re-
search. He even gave some of his valuable summer vacation time to teach 
two physics courses. This was, as the local newspaper put it, a labor of 
love, since at that time the teaching of summer school involved no addi-
tional stipend for the twelve instructors listed. 19 
ENLARGING THE FACUL TY 
The additional instructor hired in 1889 was Harold Newman Allen who 
came with a B.Sc. from the University of London. He had had further 
studies with Professor Friedrich Kohlrausch in Strasbourg and Wiirzburg, 
Germany, and had experience teaching at several colleges in England. He 
was initially appointed as an Adjunct Professor, and in 1893 was promoted 
to Associate Professor. In addition to teaching, he did graduate study un-
der Brace and in November 1895 he resigned his position, probably to have 
more time to finish up his dissertation research which he did the following 
June. At that time he was awarded the Ph.D. degree, the first doctoral de-
gree to be awarded in any field by the University of Nebraska. 20 He then 
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returned to England where he was at the South Kensington Schools in 
London. 21 
Brace also began to look for additional people with research experience, 
and in 1889 he wrote to several professors in Germany for recommenda-
tions of people to add to the staff. One of his contacts was Gustav Wied-
emann in Leipzig, author and long-time editor of the journal Annalen der 
Physik und Chemie. Wiedemann replied that the German students whom he 
knew were not anxious to leave and that he could not recommend any of 
the others.22 Professor Georg Quincke at the University of Heidelberg, 
however, had a candidate named Phillip Lenard whom he recommended 
highly. Besides discussing his teaching ability and listing his publications, 
Quincke observed that Lenard and Brace were already acquainted since 
both had worked under Helmholtz at Berlin. 23 Shortly afterward, in a let-
ter to Brace, Lenard did apply for the position but we do not know whether 
an offer was ever tendered. In any event, Lenard stayed in Germany and 
became an assistant to Heinrich Hertz, the discoverer of radio waves. 
Lenard's later work on the measurement of the charge-to-mass ratio of 
photoelectrons won him the Nobel Prize in physics in 1905, although later 
his extreme nationalism and anti-Semitism earned him the disdain of most 
scientists, even those in Germany. He was an adviser to and supporter of 
Adolf Hitler during World War II and influenced him against the develop-
ment of nuclear explosives since Lenard thought of nuclear physics as 
"Jewish science. "24 Even though the German scientists were in the fore-
front of nuclear physics research at the start of World War II, they never de-
veloped the atomic bomb. The reasons for this are still a matter of debate, 
but surely the lack of support by the leaders must have been an important 
factor. 25 It is interesting (but, of course, futile) to speculate on what course 
world history might have taken if Lenard had been at Nebraska during the 
war instead of in Germany. 
A strong hint of the reason that Lenard did not come to Nebraska is con-
tained in his application letter where he inquired "whether your University 
is one (like german [sic] Universities) for higher scientific education or 
whether it is rather equal [toJ a german [sic] gymnasium as many of the 
American Universities are." He went on to ask, 
Do you have students in your laboratory who are working after their own 
ideas or do they only [do] experiments in order to be prepared for Examina-
tion? Perhaps there are students of both kind[s]. With which of these has the 
Instructor in Physics to do? Or, in general, what is his work and duty and 
how much time does it take a day? For me it would be necessary at all events 
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to have free use of a part of the laboratory and apparatus, to do some experi-
mental work of my own when I have time, in the evening for instance. 26 
These were very cogent and perhaps embarrassing questions from one 
brought up in the well-established German scientific community who was 
contemplating (perhaps not too seriously) a move to a university in a fron-
tier community of a foreign country with a tiny physics department, 
struggling to establish a few courses in physics. Probably as Lenard wrote 
the letter he could already guess the answer and could see that the best he 
could hope for in the line of creative work at Nebraska was the chance to do 
a little research on his own time. 
Between 1896 and 1900 Brace succeeded in bringing four new professors 
to the staff. These were Burton Evans Moore, Louis Trenchard More, 
Clarence Aurelius Skinner, and John Edwin Almy. Moore had received his 
master's degree from Cornell University and had studied at the Univer-
sities ofStrasbourg and Berlin. Before coming to Nebraska he had been on 
the faculty of Lehigh University and the University of Illinois and had also 
done work at Gottingen where he later received his Ph.D. degree. His re-
search was in excitation stages in open-arc spectra. Moore published at 
least a dozen papers during his time at Nebraska on topics in electro-
chemistry and spectroscopy and remained on the faculty until his death in 
1925. 
More had received a B.S. from Washington University and in 1895 a 
Ph.D. fromJohns Hopkins University. He was appointed as a Demonstra-
tor in 1897 and later as Adjunct Professor but he left in 1900 to go to the 
University of Cincinnati. While at Nebraska he published papers on mag-
netostriction and electrostriction, but at Cincinnati, his interests shifted to 
scientific biography. He wrote a critical biography ofIsaac Newton in 1934 
and published a book on Robert Boyle in 1944, the year before he died. His 
was considered to be the definitive biography of Newton until 1980 when 
Westfall's Never at Rest was published. More also served as Graduate Dean 
at Cincinnati. 
Skinner, who was born in Virginia in 1871, started at Nebraska as a 
Demonstrator in 1899, was promoted through the ranks, and was the 
chairman of the department from the time of Brace's death until he left in 
1919 to become the Chief of the Optical Division of the National Bureau of 
Standards. Skinner, who had been a student at Nebraska, graduated in 
1893, did his graduate work at Berlin, and received his Ph.D. in 1899. 
Almy had also been a student at Nebraska where he received the B.S. 
and, in 1897, the M.A. degree. In 1900 after receiving a Ph.D. at the Uni-
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Fig. 2.6. Burton Evans Moore, ca. 
1898, faculty member 1896-1925. 
Fig. 2.8. Clarence Aurelius Skinner, ca. 
1902, faculty member 1899-1919 and 
chairman 1905-19. 
Fig. 2.7. Louis Trenchard More, ca, 
1898, faculty member 1896-1900. 
Fig . 2.9. John Edwin Almy, ca. 1902, 
faculty member 1900-43. 
versity of Berlin, he returned to join the faculty as an instructor. He took a 
leave of absence from April to September of 1904 to return to Germany 
where he did further work under Emil Warburg and Max Planck. Before 
returning to Nebraska, he spent several months at the Cavendish Labora-
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tory in England with].]. Thomson. In 1905 Brace recommended Almy for 
promotion to Associate Professor and asked that his salary be increased 
from $1100 to $1250. Brace noted that Almy had been abroad twice for 
studies and that he was the best authority on spark potentials in this coun-
try. Besides that, Almy had had offers from the University of California 
and other places at one-third greater salary. 27 In the early 1920s he was the 
department chairman and remained on the staff until his death in 1943. 
While Almy's speaking ability was handicapped by a certain diffidence and 
innate bashfulness, his teaching was characterized by great care and atten-
tion to detail. He spent many hours preparing experimental demonstra-
tions for his classes and was very conscientious in his teaching duties. John 
Almy was from a remarkable family; one of his brothers, three of his 
nephews, and a son-in-law, all graduates of the University of Nebraska, 
became professional scientists. 28 One of the nephews, Gerald Almy, was 
the chairman of the Physics Department at the University of Illinois from 
1964 to 1970. 
In addition to the professors at Nebraska there were two other impor-
tant people in the department: Bertram John Spencer and John Martin 
Chowins. Spencer, who had had only a sixth-grade education, was hired 
in 1893 as an assistant and storeroom keeper in the department. 29 Evidently 
he became so useful in constructing apparatus that Brace petitioned the 
chancellor in 1899 for higher wages for him. He held various positions in 
the department such as Optician, Demonstrator in Physics, and Instructor 
in Construction of Apparatus. Except for one year (1904-1905), he re-
mained with the department until his death in 1923. Chowins was the "Ex-
pert Mechanician" of the department until 1918. The fact that he was a deaf 
mute did not seem to impair his effectiveness although communication 
was mostly by writing. A later professor (T. T. Smith) learned to converse 
with Chowins in sign language. 30 
The University was growing rapidly and by 1898 it had a faculty offorty 
who were of professorial rank in addition to twenty-three who were in-
structors or assistant instructors. The student body had grown to nearly 
2000. The Conservatory of Music had been opened in 1894 and the new Li-
brary Building, the fifth major building on the campus, had been com-
pleted in 1895. In the same year the School of Agriculture was opened. In 
1897 the University of Nebraska ranked fourteenth in size among the three 
hundred American universities. 31 
The Physics Department shared in this growth and at the time of Brace's 
death in 1905 the department consisted of four active researchers: Brace, 
Moore, Skinner, and Almy and their assistants Spencer and Chowins. 
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Fig. 2.10. Physics department staff in 1905 in front of Nebraska Hall . Left to right, 
front row: B. E. Moore, B. J. Spencer. Middle row: D. B. Brace, J. E. Almy, J. 
Chowins . Back row: C . A. Skinner, unknown person. 
That in a relatively few years Brace could put together such a strong, effec-
tive department is a tribute to his organizational ability as well as to his 
knack of inspiring his fellow workers and students. 
Wilhelm Rontgen's discovery of x-rays in Germany was announced on 
December 28,1895. A translation of his paper "On a New Kind of Rays" 
was published in England the following January32 and in the United States 
in February. 33 Several people immediately set up apparatus to verify the re-
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suIts and experimenters at Dartmouth, Columbia, Pennsylvania, and MIT 
succeeded in obtaining x-ray pictures during February and March with ex-
posures of 20 to 60 minutes. 34 There are three good quality x-ray photo-
graphs still in the Nebraska Physics Department which date from that 
early experimental period. One shows a fish, another a laboratory rat, and 
the third a human hand. A label on one of them reads, "Taken with tubes 
constructed in the Dept. of Physics University of Neb. April 1896. " Brace 
had made x-ray photographs even earlier because on March 31 he reported 
on the "new x-ray" to a meeting of the Nebraska Section of the American 
Chemical Society and at that time he showed them photographs of keys, 
coins, and the lead in a pencil. 35 A large audience of students, physicians, 
and others gathered on May 13 to hear a public lecture on the x-ray given 
by Brace during which he demonstrated the penetrating power of the new 
rays by taking some x-ray photographs at the start of the lecture which 
were processed in time to be projected on a screen later in the lecture. He 
noted that while exposures of30-60 minutes had been required in his early 
experiments, he had improved the system to the point where an exposure 
of only YJ second was needed. The x-ray tubes which were used had been 
evacuated by a modified Sprengel pump, constructed in the Department. 
Besides the photographs, he demonstrated x-ray fluorescence. To do that 
he had an assistant put his head inside a box with a fluorescent screen and 
identify objects which Brace held between the x-ray source and the box. 
During the lecture, Brace speculated on the nature of x-rays. One theory 
was that they were longitudinal vibrations in the ether, while the other the-
ory was that they were short-wavelength transverse waves. Brace gave 
credit for the first production of x-rays to Phillip Lenard, but indicated that 
Rontgen was the one who discovered the transparency of many substances 
to the rays.36 
Although a great deal of apparatus had been purchased during the pe-
riod shortly after Brace came to Nebraska, fifteen years later more equip-
ment was badly needed. In a letter to the Board of Regents in December 
1904, Brace noted that during that period the department relied solely on 
student laboratory fees for apparatus while other departments had had 
access to university funds for equipment. He also pointed out that much 
of his apparatus was inferior to that at Lincoln High Schoolp7 Five hun-
dred dollars was urgently needed for that year and an additional $10,000 
for the following year. His request was deferred to the spring meeting of 
the Board. By that time, the equally urgent need for the new physics 
building took precedence and it does not appear that Brace's request was 
granted. 
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Fig. 2.11. August H. Edgren, ca. 1895, founder and first 
dean of the Graduate College. 
THE GRADUATE PROGRAM 
In 1890 the Regents authorized the faculty to begin offering work leading 
to the Ph.D. degree. Even though no special funds were provided for that 
purpose, the program got underway. Professor August Hjalmer Edgren of 
the language department returned in 1893 after two years as Rector of the 
University of Gothenburg in Sweden. 38 Edgren, one of the world's leading 
philologists, had been a strong advocate of graduate education at Nebraska 
and persuaded the Regents in 1896 to establish a separate Graduate School 
with its own dean and designated faculty. This was the first such graduate 
school west of the Mississippi River, and Edgren was its first dean. 39 The 
university was justly proud of its commitment to higher scholarship and 
some very good work was produced. In a forward-looking move, the uni-
versity began providing financial assistance to graduate students at the 
time the school was founded. A $300 fellowship was allowed in each de-
partment and a limited amount of additional scholarship money was made 
available. For many years the Physics Department, along with several 
other departments, awarded stipends to chosen graduate students. "Fel-
lows" received $300 to 400 per year and "Scholars" $150 to 200. 40 
The requirements for the Ph.D. in physics were the completion of three 
years of graduate courses and the presentation of a dissertation "showing a 
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distinct advance made in the subject by the candidate." In addition, at least 
three theses were required and two minors were to be taken from the fields 
of mathematics, chemistry, astronomy, and philosophy.41 The very first 
Ph.D. degree granted at the University was given in physics and was 
awarded in 1896 to Harold Newman Allen who had been a member of the 
department faculty since 1889. Physics, mathematics, and chemistry were 
the stated areas of his study and the awarding of this degree was recom-
mended by the General Faculty on June 6 for his "having sustained credita-
ble examinations and presented an acceptable thesis. "42 Unfortunately, no 
record could be found of his thesis. However, he published three papers at 
about this time, the last two of which may represent the bulk of his thesis 
work. 
In 1899 faculty members and graduate students were working on the fol-
lowing research projects: accidental double refraction in colloids and crys-
tal colloids of varying concentration, the flutings produced in Kundt's 
tubes containing different gases under varying pressure, the absorption of 
solutions of different concentrations under electrolytic action, the demag-
netizing effect in iron of alternate [alternating] currents when electromag-
netically compensated, and the differential double refraction and achro-
matic polarization. 43 
The graduate catalog for that year notes that "while the department does 
not offer at the present time full preparation for the [Ph. D.] degree, it is 
hoped to extend the opportunities to the full requirements, in the near fu-
ture."44 The next year the Ph. D was officially offered in physics but only a 
masters degree was available at that time in astronomy.45 Four graduate 
courses were given in experimental physics and twenty in theoretical 
physics, a surprisingly diverse offering for such an early time. In the 
courses taught by Brace, textbooks by Hermann Helmholtz, Joseph Four-
ier, Carl Jacobi, Pierre Duhem, and Ludwig Boltzmann in the original 
German or French were used. 46 
The 1905-1906 catalog, published just after Brace's death, listed Skin-
ner, Moore, Almy, Charles M. Heck, and Louis B. Tuckerman as graduate 
faculty and listed the following lines of experimental research: spectro-
photometric study of solutions of metallic salts, optical study of iron films 
in a magnetic field, elliptic polarization produced by reflection, differential 
electric double refraction, thermal and electric potentials in conductors un-
der the influence of a magnetic field, spark potentials in vapors, Faraday's 
law of electric conduction in gases, electric properties of gases absorbed in 
metals, and absorption of gases by metals. 
For the master's degree a candidate was expected to complete a publish-
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able investigation usually requiring two years. For the Ph. D., "the same 
progress beyond the master's as that represents over the baccalaureate is re-
quired" and two minors were still expected. Curiously, only one year past 
the M. A. was thought to be sufficient. 47 
In spite of all this activity in research and the fact that the Ph. D. had been 
available in physics as early as 1900, no record can be found of any Ph.D. 
degrees, other than the one to Harold Allen, being given in physics until 
1922. However, masters degrees were awarded starting in 1896 and by 1910 
there had been nineteen given. The first M.A. was to Thomas E. Doubt. 
ASTRONOMY 
Although no evidence has been found of any formal arrangement for 
teaching 'astronomy before 1890, that responsibility was evidently as-
sumed by the Physics Department. Adjunct Professor Harold Allen also 
gave a series of talks during the spring term of 1892 on the "Evolution of 
the Solar System" as part of the University Lecture Series. Several tele-
scopes were purchased by Brace in 1888 from J. B. Trickey & Co. and two 
years later a four-inch refractor was purchased for $384.60 from J. A. 
Brashear, a well-known maker of telescopes. 48 This was a fine brass tele-
scope, five feet in length, with a counterbalanced equatorial mounting, 
which remains in the department to this day. The objective lens was made 
ofJena glass using the Hastings correction. 
In 1890 the Board of Regents accepted a committee recommendation 
that a regular course of studies in astronomy be introduced as soon as pos-
sible. However, it was a few years before an astronomer could be hired to 
implement that plan. Forty-three-year-old Goodwin DeLoss Swezey 
joined the university in 1894 as Meteorologist and Director of the Nebraska 
Weather Service. 49 Two years later he was appointed as Professor of Mete-
orology and was also asked to take charge of instruction in astronomy 
"without additional compensation."50 In March 1896 when he proposed 
the establishment of a Department of Astronomy, the Board of Regents in-
stead directed that instruction in astronomy was to be detached from the 
Physics Department and attached to the Department of Meteorology. A 
$500 appropriation was made for the purpose of housing the astronomical 
equipment. In 1899 Swezey's title was changed from Professor of Mete-
orology and Astronomy to Professor of Astronomy and Meteorology, in-
dicating a change in the emphasis of his work. 51 
Swezey was born January 10, 1851, in Rockford, I1linois, received the 
A.B. degree at Beloit College in Wisconsin, the A.M. at the Yale Divinity 
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Fig. 2.12. Goodwin DeLoss Swezey, ca. 1902, faculty 
member 1894-1932. 
School in 1876, and in 1880 the Bachelor of Divinity degree at Andover 
Academy. He also spent several years at the Natural Science Institute at Be-
loit. From 1883 to 1894 he was a Professor and Director of the Boswell Ob-
servatory at Doane College at Crete, Nebraska, an observatory he had 
helped design in 1883. 52 As meteorologist at the university, he cooperated 
with the U.S. Signal Service in compiling a booklet entitled "Rainfall of 
Nebraska, 1849-1889." While at Doane, he married Mary Frances Hill and 
they had two daughters, but his wife died a few years later. For nearly forty 
years, Swezey was the sole professor of astronomy at the University of 
Nebraska. 
In June 1896 Swezey drew up plans for a small observatory which was 
built at that time. 53 Its construction cost was only $500, and it was intended 
from the start to provide only temporary, makeshift quarters. 54 The building 
was originally built on the east side of the campus (on Twelfth Street) but in 
1906, when the Museum Building was built next to it, cutting off its me-
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Fig. 2.13. First astronomical observatory on the campus, built on Twelfth Street in 
1896, moved to Tenth Street in 1906. 
Fig. 2.14. Astronomical observatory on Tenth Street in the 1930s. Brace Laboratory 
is on the left. 
ridian view, Swezey requested that it be moved to Tenth Street, just south-
west of Brace Laboratory, and that it be enlarged since it could accomodate 
only four or five students at a time. 55 The move was authorized the follow-
ing year. 56 Prior to the move, the observatory had been heated by a coal 
stove and also Swezey had complained of the hardship caused in his ob-
serving work because the electric current to the campus was turned off af-
ter 10 P.M. The observatory building had an equatorial room with a stone-
and-brick pier for the four-inch telescope, an 8 X 12-foot room for the tran-
sits, and a 14 X 14-foot office. Altogether the observatory covered only 340 
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square feet offIoor area, which was increased to 636 square feet when it was 
moved. A report dating from about 1938 appraised the value of the build-
ing at less than $200 and recommended that it be replaced as soon as possi-
ble. However, it stood until 19S1. 57 
In 1897 the University Lecture Series again had a talk on astronomy, this 
time by Swezey, whose subject was the Yerkes Observatory. 58 In 1896 the 
catalog listed four astronomy courses: two semesters of General Astron-
omy and two of Practical Astronomy. By 1901 Swezey was teaching eight 
courses in astronomy with classes of twenty to thirty students. The M. A. 
degree was also offered in astronomy at that time. In 1903 Swezey found 
time from his busy schedule to write the section on weather in a book on 
agriculture authored by Charles Bessey and Lawrence Bruner which was 
published in Lincoln by the University Publishing Co. In February 1905 
Swezey petitioned the Board of Regents for space in Nebraska Hall for his 
equipment and books, which by then filled the tiny space devoted to as-
tronomy.59 But inJune of that year, the Regents denied his request for $400 
for this purpose. 
The astronomical equipment then included the four-inch telescope, 
photographic, spectroscopic and photometric appliances, a meridian cir-
cle, a German transit instrument, and sidereal and mean-time clocks and 
chronometers. The observatory was opened to visitors on the first and 
third Monday nights in the month, changed later to the last Tuesday of 
each month. As another service to the university, the observatory sent time 
signals to all of the buildings on campus. 6O For a while, Swezey also pro-
vided a time signal to the townspeople as welL This was done by dropping 
a large "time ball" on the roof of the observatory at a precise time each day. 
This, of course, was similar to what had been done for many years at Eng-
land's Greenwich Observatory. The U.S. Weather Bureau was located in 
the old Nebraska Hall, and Assistant Professor Loveland taught the mete-
orology courses. 61 
The courses in astronomy in 1906 were Descriptive Astronomy, Ele-
mentary Astronomy, Ancient and Modern Astronomy, Advanced As-
tronomy (2 semesters), Field Astronomy (for engineers), Geodetic Astron-
omy, Problems in Astronomy (2 semesters), Orbits and Ephemerides (a 
two-semester course requiring calculus), Mean and Apparent Star Places, 
and Eclipses and Occultations. 62 All twelve semesters of these courses were 
taught by Swezey. Even allowing for the fact that some may have been of-
fered in alternate years or upon demand, he must have spent many hours 
per week in the classroom. A set of1,SOO lantern slides of astronomical ob-
jects, assembled by Swezey, is still extant. 
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Fig. 2.15. Joel Stebbins at the Lick Observatory, ca. 1903. 
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A student from Omaha by the name of Joel Stebbins, who graduated in 
1899, was destined to become one of the leading astronomers of his time. 
After graduation, he stayed on for a year of graduate work with Swezey 
and during that year the two of them went to Thomaston, Georgia to view 
the solar eclipse of1900. It was at the eclipse camp that Stebbins made his 
first contact with well-known astronomers from several universities and 
observatories. After a year as a graduate student at Wisconsin, he went to 
the University of California's Lick Observatory with a $600 annual fellow-
ship and earned his Ph.D. there in 1903. His thesis on the spectra of the 
long-period variable star 0 Ceti has been described as "a classic in the study 
of variable stars." In the opinion of some, Stebbins was the greatest re-
searcher ever graduated from the Lick Observatory.63 In 1903 he was ap-
pointed Assistant Professor of Astronomy at the University of Illinois and 
Director of the Illinois Observatory, and in 1922 he joined the staff at the 
University of Wisconsin where he became the Director of the Washburn 
Observatory. As the pioneer in the use of photoelectric photometry in as-
tronomy, he was the first to make photometric measurements of stars elec-
trically and also did important fundamental measurements on interstellar 
absorption. The numerous medals he received honoring his research in-
cluded the Gold Medal of the Royal Astronomical Society, the Draper 
Medal of the National Academy of Science, the Rumford Medal, and the 
Bruce Medal, the highest award of the Astronomical Society of the Pacific. 
He was a member of all of the major astronomical societies as well as the 
National Academy of Sciences, and was a foreign associate of the Royal 
Astronomical Society. He retired in 1958 and died in California in 1966. 64 
ELECTRICAL ENGINEERING 
In addition to inventing three new optical instruments, Brace held two 
electrical patents: No. 427,294, issued in 1890 titled "Dynamo-electric Ma-
chine" and No. 484,549, "System of Electrical Distribution," issued in 
1892. The latter was a system to allow both alternating- and direct-current 
electricity to be distributed over the same lines. At this time there was a 
controversy concerning the relative merits of transmitting electric power 
by AC or DC. George Westinghouse favored AC while Thomas Edison, who 
probably did not understand the mathematics of alternating currents, in-
sisted on DC. Brace's invention made it possible for a distribution system to 
be built which would work regardless of the outcome of the debate. It was 
not until the late 1890s that the advantages of AC were seen to be of over-
whelming importance. 
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Fig. 2.16. Robert Owens, ca. 1895, first professor of electri-
cal engineering. 
Brace started a regular course in electrical engineering in 1888,65 and in 
the 1890s it was one of the most popular courses on campus. 66 As early as 
1889 Brace had already constructed a dynamo at the university for the dual 
purpose of supplying electricity to part of the campus and for instruction. 
The Board of Regents assigned one corner of a room in the basement of the 
Industrial College Building (also known as Nebraska Hall) to Brace for 
"lodging students employed to care for the dynamos. "67 The catalog of 
1891-92 said of the electrical course of study offered in the Physics Depart-
ment, "A graduate is fitted to take charge of city electrical plants, electrical 
railway plants, or any other form of applied electricity." In fact, eight of the 
nine people who graduated in physics between 1889 and 1893 found em-
ployment as "electricians, " or what we would now call electrical engineers. 
One became an "Electrical Expert" at Westinghouse and another an elec-
trician for the Philadelphia Street Railroad. 68 Brace's 1888 course in electri-
cal engineering was among the earliest such courses to be offered in the 
country. The first two programs at American universities were at MIT, 
which gave its first formal course in electrical engineering in 1882, and at 
Cornell University which started its program in 1883.69 
The new electrical industry was growing very rapidly and the Board of 
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Fig. 2.17. First electrical engineering laboratory, ca. 1895. 
Regents was under pressure to provide instruction in that area. In June of 
1891 Brace was asked by the Regents to furnish an estimate of the cost of 
the equipment needed to teach electrical engineering at the university. In an 
unusual show of faith in the young physics professor, they authorized in 
advance an expenditure up to $10,000 for the purpose. 70 When Brace came 
with his recommendation to the next meeting, they raised the limit to 
$15,000. 71 In the end they allowed him to exceed even that limit. In Decem-
ber he reported on the expenditure of$4070 for apparatus to set up a steam 
plant and $12,540 for apparatus to build an experimental electrical plant. 
He estimated that another $5190 would be needed to complete these plants. 
This system supplied current for 16 arc lamps on the campus and operated 
"200 16-candlepower incandescent lamps in the new library for three hours 
per day."72 It also formed the basis for a complete electrical engineering lab-
oratory which soon had a new building of its own. This was a plain frame 
building, 50 X 90 feet, which was later covered by a brick veneer. A Chair 
of Electrical Engineering, associated with the Chair in Physics, was autho-
rized in December 1891 and Robert Owens, a man educated in engineering 
at Columbia and Johns Hopkins, was appointed. Within a year he was ad-
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vanced to Associate Professor of Electrical Engineering at a salary of$1360 
per year. 
A letter from Owens in 1894 indicates that he continued to consult with 
Brace when purchasing equipment. In April the Board of Regents recom-
mended separating the Departments of Physics and Electrical Engineer-
ing. To quote from their minutes, "because of the technical and commer-
cial character of the work in electrical engineering, we believe it desireable 
that from now on, equipment for this work and for the Department of 
Physics should be so purchased and the general work of these two depart-
ments be so planned and directed as to make a separate Chair of Electrical 
Engineering possible at some future date with the least possible expense. 
We cannot recommend that this separation take place this year. "73 
They also recommended an increase in Professor Owens' salary". . . as 
a recognition of his special ability in this direction and of his faithful ser-
vices. We cannot recommend a change in his title, as we do not believe it 
advisable to place two full professors in anyone department. "74 How times 
have changed! 
However, the following April the Board did establish a Chair in Electri-
cal Engineering, separate from physics, and elected Owens to fill the posi-
tion. They also ordered that apparatus for the Departments of Physics and 
Electrical Engineering be separated by July 1. 75 Thus, the Department of 
Electrical Engineering was born in the Physics Department with De Witt 
Bristol Brace acting as father, mother, and midwife. 
BRACE LABORATORY 
By 1894 the total floor space occupied by the Physics Department was 
12,000 square feet. Even so, the demand for physics courses had grown to 
the point where all the laboratories were overcrowded. The department 
now enrolled 313 students, a 600% increase in just six years. At one point 
Brace requested and was granted permission from the Board of Regents to 
make use of a stable to house apparatus for an experiment he wanted to doF6 
It is not surprising that Brace began to talk of the need for a new building 
devoted exclusively to physics. In fact, he had already suggested this to the 
Board of Regents four years previously. 
An article entitled "The Need of a Building for Physics and Astron-
omy" appeared in an 1895 issue of the Hesperian.77 Although unsigned, it 
was probably written by Brace. In it, the conditions under which physics 
was taught at that time were described, perhaps with some exaggeration. 
The departmental registration had risen from 313 to 422 in just one year. 
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Fig. 2.18. East side of Brace Laboratory, ca. 1906. Corner of University Hall on 
right. Note the decorative ornamentation over the entrance and along the eaves. 
These and the ironwork cresting at the top of the roof have since been removed. 
Different courses used the same laboratory so that equipment had to be 
removed, replaced, and readjusted for each class. The 40 x 22 foot lec-
ture room in the attic of Nebraska Hall had fixed seats for 72 but had to 
accomodate 164 students day after day (without a ventilation system) by 
using settees and chairs in the aisles. Laboratory instruction had to be 
denied to some students for lack of space. The writer went on to com-
pare the facilities with those at other institutions where buildings for 
physics had recently been built at costs ranging from $50,000 to 
$200,000. 
It was another nine years, however, before final plans for a building were 
completed and money made available. The site selected on the west side of 
the campus near Tenth St. conflicted with the proposed football field just 
to the north so in February of1904 Brace submitted a plan and drawings to 
the Board of Regents showing how both could be accommodated. 78 Fisher 
and Lawrie of Omaha were selected as architects. A three-story building 
was designed in the Vernacular Renaissance style, its slate roof ornamented 
with acroteria along its lower edge and with lentils and medallions just be-
low the eaves. 79 Molded brick surrounded each window. An ornamental 
ironwork cresting graced the top of the roof and there was additional deco-
rative ornamentation over the east entrance but both of these were re-
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Fig. 2.19. Lecture room in Brace Laboratory, ca. 1906. 
moved sometime before 1952. The original plans show two portrait 
plaques on either side of the door, but this idea was evidently never carried 
out. The total floor area of the building was to be 23,689 square feet and it 
was to enclose a volume of just over 294,000 cubic feet. Construction be-
gan in the summer of1904. 8o 
Since the building was built at a time when electric lights were just 
coming into general use, both electric and gas lights were installed. The 
list of equipment included "68 combination gas fixtures" at $7.25 each as 
well as electric wiring. There were also listed "electric bell circuits and 
speaking tubes," presumably for communication between rooms. The 
building was constructed of19,550 Kansas bricks purchased at fifty cents 
per hundred. Laboratories occupied most of the ground floor. A chemical 
laboratory and "chemical kitchen" were in what were later rooms 109 and 
111 and the darkroom used until very recently was in the original design. 
A large lecture hall seating about 160 students occupied the southeast cor-
ner of the second and third floors. This was an amphitheater-type room 
with an electrical panel and other facilities for lecture demonstrations. 
Turned balustrades lined the narrow front balcony which was used to 
hang demonstration equipment over the lecture table area. If the balcony 
was not high enough, a hole was provided in the ceiling to allow things to 
be lowered from the attic a full two floors above. The foundation for the 
lecture table alone was estimated to cost $103.50 and Brace even requested 
two hydraulic lifts for use in the lecture area. In the plans, spigots were 
specified for the lecture table to supply not only compressed air, gas, and 
water but acetylene, hydrogen, and oxygen as well. The electrical labora-
tory occupied the west end of the second floor, a library and seminar room 
were in the present rooms 203 and 204, room 202 housed a lecture room, 
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and 201 was a laboratory. Meteorology and astronomy were on the north 
side of the third ft.oor and laboratories and work rooms occupied the rest 
of that ft.oor. A small room in the partial basement was designated as a 
constant-temperature room. 81 
Albarene-stone shelving for batteries and albarene-stone sinks were 
specified, but Brace indicated that "old blackboards will do for parts of 
the building." In April of1905 Charles Chowins reported to the Board on 
expenditures for the new structure. 82 The building contract was for 
$58,975 but there were separate plumbing and heating contracts bringing 
the total cost of the construction to $72,613.44 which was actually under 
the $75,000 state appropriation for the project. Brace estimated that a 
minimum of $10, 539 would be needed for laboratory tables, sinks, cabi-
nets, bookcases, chairs, window shades, and other furnishings for the 
building. However, even with the unexpended appropriation, the Board 
of Regents declared that "the total sum of $7000 is absolutely all that can 
be given from the resources of the present biennium" for equipping the 
building and that "the superintendent of construction and Professor Brace 
will confer and act accordingly."83 In May of 1905 Brace wrote to the 
Board asking for money to rehire Bertram Spencer to help in making the 
transfer to the new building. 84 Permission must have been granted since 
he did return. 
In January of1905, even before the building was completed, plans were 
laid in the administration to temporarily assign space in the building to 
other departments. A large block of rooms on the third ft.oor was to be 
used by experimental psychology and four additional rooms were to be 
assigned to the U. S. Weather Bureau. 85 Brace must have objected, be-
cause at their next meeting, the Regents rescinded their previous action al-
though they still specified that certain meteorological apparatus was to be 
placed on the roof. 86 The building was practically completed in December 
of1905 and although some plumbing remained to be done, the large lec-
ture hall was already in use. 87 The building was formally accepted from 
the contractor onJanuary 3, 1906.88 
Unfortunately, Brace was never able to enjoy the fruits of his consider-
able labors in planning the new building. On October 2, 1905 at the age of 
forty-six he died of septecemia resulting from an infected tooth. 89 
Frank F. Almy, an alumnus of the class of 1890 and a physics pro-
fessor at Grinnell College, wrote to Chancellor E. Benjamin Andrews 
at the time of Brace's death concerning the naming of the new physics 
building. 
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My dear Sir: Permit me to suggest that the Board of Regents of the Univer-
sity be asked to officially name the new physical laboratory that is now near-
ing completion the DeWitt B. Brace Physical Laboratory. I think it no less 
fitting that a laboratory should stand as a memorial to, and bear the name of 
one who has built his life into it, than to one who has built in his dollars. The 
university can but honor itself and fix an asset in attaching the name of so em-
inent a scholar as Professor Brace to the laboratory which he created and to 
which he gave the whole of his life as a teacher. Sincerely yours, Frank F. 
Almy, U. ofN. '90. 90 
On December 15 the Board of Regents unanimously adopted a resolution 
naming the building after Brace. The minutes note that "The secretary pre-
sented a memorial from the university senate requesting the board that, in 
view of the long term of service of DeWitt Bristol Brace as professor of 
physics in this university and his many valuable contributions to scientific 
research, the new physics building be named 'Brace Hall.''' One of the Re-
gents had a slightly different idea from either Almy or the senate. The min-
utes say, "Ordered on motion of regent Ernst that the general purpose of 
the senate resolution is approved and that the new physics building shall be 
designated and known as 'Brace laboratory of physics.' "91 
The following April the Regents accepted a recommendation that a me-
morial volume be printed containing the scientific work of Brace. How-
ever, the Regents referred the matter to the finance committee and nothing 
further was heard about it. 92 
The move to the new building exacerbated the problems the department 
was having because of a shortage oflaboratory apparatus. While the avail-
ability of more space and a greater number of rooms relieved the over-
crowding, the greater distance between laboratories made it much more 
difficult to share apparatus. Some fixed apparatus in the old building failed 
even to survive the move. In December 1905 Skinner, who had become the 
department chairman after Brace's death, wrote to the Board of Regents 
requesting a "grant offunds to tide us over the present acute stage of the de-
partment's development. "93 In his urgent request for $2000 he said "the sta-
tus of the equipment of the different physics laboratories is just now most 
discouraging." He pointed out that the apparatus available could only ac-
commodate two-thirds of the class in optics and that the teachers' course 
and advanced laboratories were left practically without equipment. Re-
search apparatus had to be used to equip the general laboratories. 
Besides problems due to shortages of apparatus, there was evidently a 
considerable disruption oflaboratory schedules during the move. Skinner 
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wrote in February 1906 of the Department's plans to let students make up 
the laboratory work they had missed during the transition. 94 In some cases, 
he noted, their laboratory fees might have to be refunded. He also pleaded 
for an additional instructor since now there were four introductory labora-
tories to be manned in place of a single one. 95 According to Skinner, the 
one instructor in charge of the first-year laboratories "has been on the verge 
of physical collapse for the past month" and he anticipated a fifty percent 
increase in his load the following year. 96 An additional instructor was 
hired, but within two years Skinner again wrote to the Regents about the 
overwork of a laboratory instructor who threatened to resign. He had to si-
multaneously run two freshman laboratories with 250 students with help 
only from sophomore assistants. 97 
* * * 
This period, 1887-1905, was a time of rapid growth of the university, not 
only in the size of the student body, but also in the number and quality of 
the faculty. This was especially evident in physics where research-oriented 
physicists replaced the earlier professors who had been only instructors. 
The Departments of Physics and Astronomy were founded, an extensive 
curriculum was developed leading all the way to the Ph.D. degree, in the 
case of physics, and a research program was begun. A small astronomical 
observatory was built and a fine, new physics building was completed. 
Much of the progress in the department has to be attributed to D. B. Brace, 
whose accomplishments also included the founding of the Electrical Engi-
neering Department. His death at the time when the new department was 
poised for a productive future was a tragedy felt by the university for de-
cades to come. 
3 
The Beginning of the Research 
Progrann,1897-1905 
No evidence has been found of any physics research at the University of 
Nebraska before DeWitt Bristol Brace came in 1887. In the relatively short 
period before his death, he not only founded the department, but he started 
a research program that was so successful that he brought Nebraska to the 
very front rank among institutions engaged in such pursuits in this coun-
try. 
DEWITT BRISTOL BRACE'S RESEARCH 
Brace's doctoral dissertation at the University of Berlin was written in 
German and published in 1885 in the Annalen dey Physik und Chemie. This 
journal was sponsored by the Berlin Physical Society, which was led by 
Brace's adviser, Hermann von Helmholtz. The title, translated into En-
glish, "On the Magnetic Rotation of the Plane of Polarization and Some 
Special Cases of Refraction, " indicates that Brace had become interested in 
the propagation oflight and in polarization at an early stage. Although he 
had previously taken four courses from Professor Henry Rowland at Johns 
Hopkins University, well-known for his work in optics, there is no evi-
dence that Brace studied light with him. 
Although Maxwell's development of the electromagnetic wave theory 
oflight had been published in 1865, it was only beginning to be generally 
accepted on the continent in the 1880's and was not fully accepted until 
Hertz's 1888 demonstration of radio waves. 1 Since the velocity of mechani-
cal waves depends on the motion of the wave medium, it was expected that 
the same would be true oflight travelling through the ether. However, be-
cause of the great velocity of light, it was difficult to find anything moving 
fast enough to furnish a test. The earth's motion in its orbit seemed to be 
the best possibility, since its velocity is approximately one ten-thousandth 
(104) of "c," the velocity oflight. This motion through the ether was ex-
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pected to be observable as an "ether drift," an effect some earlier experi-
menters had tried to detect, without success. Armand Fizeau in France in 
1851 had used an interference method to show that a moving medium ap-
parently "dragged" the ether with it. A theory for this effect was devised 
by Augustin Fresnel and by H. A. Lorentz. The theory, however, led to the 
conclusion that no first-order optical effect results from the velocity of the 
apparatus through the ether and therefore one had to look for a second-or-
der effect. This, of course, required an apparatus with a much greater sen-
sitivity; of the order oflQ-8, that is, one part in a hundred tnillion. The Mi-
chelson-Morley experiment is the celebrated one which achieved the 
needed sensitivity and, as is well known, was unable to detect any such 
motion through the ether. A few years later Brace was able to perform not 
just one, but three such delicate experiments. 
When he came to Nebraska, the task of building up a new Physics De-
partment, teaching most of the courses, and starting the Department of 
Electrical Engineering occupied much of his time for the first decade. 
However, a year after coming he showed his continuing interest in the 
transmission oflight through the ether by writing a paper on the transpar-
ency of the ether for the first volume of the University Studies Series. 2 In 
December 1889 Brace requested a six-month leave to go to Clark Univer-
sity to do research on the velocity oflight and on dispersion. 3 A letter from 
Leavitt Burnham, one of the Regents, indicates that he had discussed this 
proposal at length with Brace and was highly impressed with the probable 
value of the work and its effects on the university. 4 In January Brace went 
east but found that there would be unavoidable delays in carrying out his 
intended research. Thereupon he returned to Lincoln but first he arranged 
with the Naval Observatory in Washington, D.C. to obtain apparatus 
used by Simon Newcomb and Albert Michelson in their measurement of 
the velocity oflight. 5 A considerable amount of apparatus was to have been 
obtained in this way but it is not known whether it was loaned and re-
turned, or if it remained here, or even if it ever came. At any rate, Acting 
Chancellor Charles E. Bessey reported to the Regents that the work to be 
done with the equipment "will attract the favorable notice of the scientific 
world." Unfortunately, no record could be found of the experiment or 
equipment and evidently it did not result in any known publication. 
In 1896 and 1897 the hiring of two new faculty members eased Brace's 
workload and the following year he began publishing research articles in 
such journals as the Philosophical Magazine, the Astrophysical Journal, and 
the Physical Review. In spite of great handicaps, he found time to do re-
search at the forefront of physics and continued publishing regularly up to 
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Fig. 3.1 . Large electromagnet built by Brace, ca. 1888. Weight 3400 lbs. 
the time of his death. His last two papers, in fact, were published post-
humously. In 1897 he wrote a paper entitled "Observations on Light Prop-
agated in a Dielectric Normal to the Lines of Force."6 This dealt with the 
effects of a magnetic field on the propagation oflight in a transparent me-
dium. The optical effect of a magnetic field was expected to be very small 
and Brace had to use heroic measures to search for it. His magnet had cores 
8" in diameter, used 650 pounds of wire, and had a total weight of two tons. 
His analyzer was capable of detecting a rotation of the plane of polarization 
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of 0.010 • The main problem was the elimination of the action of the Fara-
day effect which he did by reflecting the beam back on itself four times. 
With an even number of passages the Faraday effect was zero. He con-
cluded that no effect of the field could be detected. In 1901 Brace communi-
cated a paper to the Philosophical Magazine from E. J. Rendtorff, one of his 
students, 7 and followed it with a note of his own in the same journal. 8 In the 
paper entitled, "On Differential Double Refraction" they reported on a 
study of the relative retardation in different crystals for light of different 
wavelengths. 
Brace was a highly innovative researcher and invented three new optical 
devices: a new type of spectrophotometer, a sensitive-strip spectropolari-
scope, and a half-shade elliptical polarizer and compensator. He published 
a series of three papers on the polariscope, an exquisitely sensitive device 
for determining the angle of the plane of polarization of light to a much 
higher degree of accuracy than obtainable by any earlier method. 9 It was 
the use of this invention that enabled him to make measurements on the 
ether drift which far exceeded in sensitivity all earlier measurements. 
The contraction hypothesis put forth by Lorentz and independently by 
George Fitzgerald to explain the negative results of the Michelson-Morley 
experiment led to some other predicted effects. Light travelling through a 
medium with its plane of polarization parallel to the contracted dimension 
should be propagated at a different velocity than light with its plane of po-
larization perpendicular to that direction. As a result, matter moving 
through the ether should exhibit double refraction similar to that shown 
by matter subject to an ordinary compressional force. 
Lord Rayleigh in England reported in 1902 on an experiment to measure 
this effect by sending polarized light through a medium and analyzing it 
with a Nicol prism. to The apparatus was then rotated 900 to see if the angle 
of polarization changed due to the motion of the earth. He expected the 
fractional retardation due to the ether drift to be about 5 X 10-9 and, using a 
liquid as a medium, he claimed that his apparatus was able to detect an ef-
fect of about 1.2 x 10-10• However, there was a question as to whether there 
could be strains sustained in liquids, so he repeated the experiment using 
glass as the medium. Since it was difficult to obtain an appropriate sample 
of glass free of strains and of a sufficient length, his sensitivity for that part 
of the experiment was lower. Brace, in fact, corrected some errors 
Rayleigh had made so that the actual sensitivity was only one-third as great 
as Rayleigh had claimed.!1 Since this made the sensitivity approximately 
equal to the size of the expected effect, Rayleigh's experiment was not able 
to provide a definitive result. 
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Fig. 1. 
Fig. 3.2. Diagram of Brace's apparatus to measure the ether drift by its effect on the 
double refraction of a medium. From Philosophical Magazine 7, Series 6 (1906): 317. 
Brace set out to improve Rayleigh's experiment and was able to do so by 
a large factor. He used a longer length of material and also reflected the 
beam oflight back and forth several times to increase the effective path to 
nearly 30 meters. While this sounds straightforward enough, it must have 
required enormous skill and patience to align the apparatus properly with 
such an extended path length. The entire apparatus was mounted on a 
heavy wooden beam so that it could be rotated about a vertical axis with 
the observer riding on it, making observations while an assistant turned it. 
Referring to the diagram, light from a heliostat was focused by lens 1 
through the Nicol prism at 4. The beam was successively reflected from 
mirrors at 5, 6, and 7 to the concave mirror at 8. The reflected ray retraced a 
similar path but emerged to the analyzing system 9-11 and finally to the eye 
at 15. Elements 9 and 10 were thin rotatable sections of mica, 10 covering 
the entire field of view and 9 only part of it. Brace called 9 the "sensitive 
strip" and 10 the "compensator." With 9 and 10 removed, the Nicols were 
adjusted for extinction oflight. Then 9 was inserted with its optical axis ro-
tated 450 from that of the analyzer. Element 10 was then placed in position 
and rotated until the field next to the sensitive strip had the same intensity 
as the part of the field viewed through the strip. Thereafter, any change in 
the double refraction of the sample would be converted into a difference in 
intensity between two halves of the viewed field. Since a very small mis-
match of the illumination of the two adjacent fields could easily be de-
tected, this was a very sensitive method of observation. Brace's overall 
sensitivity was 7.8 X 10-13, a factor of 150 better than in Rayleigh's mea-
surement. Brace also did the experiment with glass and obtained a sensi-
tivity 20 to 50 times greater than needed to observe the expected change in 
the double refraction. His results, too, were negative. 12 
He used the same pivoted beam in two other experiments. One involved 
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the effect of the earth's motion on the rotary power of quartz. Mascart in 
1872 had found no effect using an apparatus with a sensitivity of5 X 10-5. 
Another measurement by Rayleigh in 1902 which improved that to 1 X 10-5 
involved a total rotation of the plane of polarization of 5500° in quartz. 
Brace substituted caraway seed oil, using a total of 60 to 70 pounds of it, 
and with a total rotation of21,300° obtained a sensitivity of2 X 10-7 which 
was good enough to unambiguously rule out the possibility of any first-
order effect. 13 Two large containers of the caraway seed oil used in that ex-
periment are still preserved in the department. Fizeau had reported the only 
positive experiment on ether drift by studying the rotation of the plane of 
polarization oflight polarized by refraction. Brace repeated the experiment 
with an improved apparatus using his sensitive-strip polariscope. He took 
250 readings at the noon hour, changing directions, and another 100 obser-
vations at the 5:30 hour. He observed no rotation even though the sensi-
tivity was more than seven times greater than the expected result. 14 
In building the apparatus for these extremely delicate experiments, 
Brace had to rely on the services of his assistant, Bertram Spencer, a man 
with experience in carpentry and plumbing but who otherwise had only 
the training that Brace could give him and the knowledge that he could ac-
quire by himself. One of Brace's characteristics was his ability to attract 
and inspire students and volunteer assistants who often devoted their vaca-
tion periods to working with him. Much of his experimental work was 
conducted during the summer vacation, in fact, since the support of re-
search at the university at that time was not thought to be a proper use of 
public funds. 
The significance of Brace's work on the ether drift was summed up in a 
commentary by Edward L. Nichols, the founder of the Physical Review. 
"The experimental difficulties of research of this character are almost inde-
scribably great and the results obtained by Brace, although uniformly neg-
ative, are to be accounted among the greatest achievements in modern 
physics. "15 
Some of the letters and articles by other scientists at the time of Brace's 
death (see the Appendix) spoke of plans, which he evidently had discussed 
with them, for future experiments. One of the writers gives us a glimpse of 
one of these ideas when he says, "He had in mind other experiments to test 
the same general question, and we who knew the rare combination of 
powers which he possessed did not even despair of his succeeding in mak-
ing the final test which is necessary, by the determination of the velocity of 
light when transmitted in one direction only. "16 This would, indeed, have 
been a spectacular achievement if Brace could have accomplished it. 
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RECOGNITION OF BRACE'S RESEARCH 
Brace's researches on the propagation oflight did not go unnoticed in the 
scientific world. Later in the same year that Brace's paper on double refrac-
tion was published, H. A. Lorentz, the world's leading authority on the 
subject at that time, wrote, "Some new experiments, in which a second or-
der effect was sought for, have recently been published. Rayleigh and 
Brace have examined the question whether the Earth's mQtion may cause a 
body to become doubly refracting. At first sight this might be expected, if 
the just mentioned change of dimensions is admitted. Both physicists, how-
ever, have obtained a negative result."17 Later, Lorentz wrote, 
It is scarcely necessary to say that Rayleigh's and Brace's observations were con-
ducted in such a manner that a double refraction in which one of the principal 
directions of vibration would be parallel to the earth's motion could manifest it-
self As I mentioned already, the results were invariably negative, though 
Brace's means of observation were so sensitive that a difference between princi-
pal refractive indices of1Q-12 could not have escaped him. This is about the twen-
tieth part of the value which we have just computed. IS 
In the following year Albert Einstein's famous paper on the special theory 
of relativity was published. 19 While he did not quote any experiments in his 
paper, he referred to "unsuccessful attempts to discover any motion of the 
earth relatively to the light medium." It could well have been the experiments 
of Rayleigh and Brace that he had in mind since later he said that he did not 
remember .if he had heard about the Michelson-Morley experiment at the 
time he formulated the theory of relativity. 20 In 1909 Lorentz wrote about the 
relation of his own theory to that of Einstein: "His results . . . agree in the 
main with those which we have obtained in the preceding pages, the chief dif-
ference being that Einstein simply postulates what we have deduced, with 
some difficulty and not altogether satisfactorily, from the fundamental equa-
tions of the electromagnetic field. By doing so, he may certainly take credit 
for making us see in the negative result of experiments like those of Mic-
helson, Rayleigh, and Brace, not a fortuitous compensation of opposing ef-
fects, but the manifestation of a general and fundamental principle. "21 
Thus Brace, in what was then a scientific hinterland, with very limited 
resources of time, equipment, and money, was able to contribute in a sig-
nificant way to one of the most important advances in modern science. 
That he was able to do so is a remarkable tribute to his experimental skill, 
energy, and patience. 
Brace joined the American Association for the Advancement of Science 
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(AAAS) in 1900. The following year he was appointed Vice President of the 
association and presided over the sessions of the Physics Section. At its 
Pittsburgh meeting in 1902, Brace gave his address as retiring Vice Presi-
dent. The talk, entitled "The Group-velocity and the Wave-velocity of 
Light" was published in Science, the weekly journal of AAAS. 22 The follow-
ing year he was one of three members appointed to the Association's Com-
mittee on the Velocity of Light. 
In September 1904, at the time of the World's Fair, St. Louis hosted the 
International Congress of Arts and Science which was described as "the 
most memorable and impressive scientific gathering ever held in America. "23 
Among the speakers were such renowned scientists as Robert Millikan, Er-
nest Rutherford, Edward L. Nichols, Edward Pickering, George Hale, Sir 
William Ramsay, J. H. Van t'Hoff, Paul Langevin, Svante Arrhenius, Ludwig 
Boltzmann, Wilhelm Ostwald, and Henri Poincare. Even Woodrow Wilson, 
then President of Princeton University, spoke at the conference. DeWitt Bris-
tol Brace was the featured speaker (in fact, the only speaker) at a session on the 
Physics of Ether. one of only three sessions on physics. 24 
Brace was a charter member of the American Physical Society and at the 
time of his death he was its Vice President and a member of its Council. His 
reputation extended to Europe as well and he was an Associate Member of 
the British Association for the Advancement of Science. Among the letters 
to Brace there is one from Alfred Cornu, Professor of Experimental 
Physics at the Ecole Poly technique in Paris.25 In 1905 a Berlin journal de-
voted to the furthering of precision mechanics and optics published an arti-
cle with illustrations describing Brace's new spectrophotometer. 26 
After Brace's death in 1905, letters and tributes came from well known 
scientists (see the Appendix). These included Ernest Rutherford, Wm. F. 
Magie, E. F. Nichols, A. G. Webster, Henry Crew, and Edw. L. Nichols. 
Edw. L. Nichols wrote, in part, "The scientific papers published by Pro-
fessor Brace during the last few years are of the highest interest and impor-
tance and what is much more they carried with them what seemed to be the 
sure promise of still greater things to come. Professor Brace chose for in-
vestigation one of the most difficult subjects in the physics of to-day, that 
of the ether drift, and in his attack upon this vexed problem which has baf-
fled the best minds of our time, he won the unqualified admiration of his 
contemporaries. " 
OTHER RESEARCH 
B. E. Moore's research at Nebraska was primarily in spectroscopy and in 
electrochemistry. He used a large magnet, probably the one built earlier by 
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Brace, to separate magnetic sublevels of excited states of several heavy 
atoms. He published regularly in the Physical Review from 1896 to 1908 and 
sporadically after that in the Astrophysical Journal and in the German jour-
nals. During the four years that L. T. More was on the staff, he did research 
on electrostriction and magnetostriction. 
C. A. Skinner's research ranged from optical properties of metal films 
and double refraction of liquids to discharges in gases. He published at 
least twenty papers while at Nebraska and was one of the most prolific re-
searchers in the department during its first half century. 
While still a student at Nebraska, John Almy carried out research on 
double refraction in liquids and published in the Philosophical Magazine. 
After returning from Berlin with a Ph. D. he did a series of experiments on 
spark discharges in solids and gases and on the dielectric strength of double 
refracting crystals. Besides the Philosophical Magazine, his research papers 
appeared in the Physical Review, Annalen der Physik, Physikalische Zeitschrijt, 
and the Proceedings of the Cambridge Philosophical Society. No record of any 
research publications by Almy after 1908 could be found, however. 
* * * 
That physicists at what was virtually an outpost of civilization at the be-
ginning of the century, could do original research competing with the 
long-established centers of scientific research in Europe was an amazing 
accomplishment. For his part in it, D. B. Brace was recognized by individ-
uals and organizations on both sides of the Atlantic. His research on the 
ether drift may even have played a role in the development of the Special 
Theory of Relativity, one of the two greatest advances in physics in the 
twentieth century. 
4 
A Long Period 
of Decline, 1905-1945 
Chancellor E. Benjamin Andrews and the scholars on his faculty brought 
the University of Nebraska to national prominence shortly after the turn of 
the century. During his tenure the Colleges of Medicine, Dentistry, Engi-
neering, and Pharmacy were established. The university enjoyed a high 
level of esteem in academic circles and was considered to be among the top 
fourl (or certainly the top twelve) public universities in the country. 2 Schol-
arship, such as that produced by D. B. Brace, was highly valued and the 
state was justifiably proud of the university and the many accomplish-
ments it had made in such a short time. But Andrews was followed by a 
succession of three chancellors who have been characterized as mediocre 
and unimaginative. 3 During their terms, which spanned the period from 
1909 to 1946, the university failed to keep pace and increasingly fell behind 
other universities especially in the area of scholarly research. 
Already by 1908 the university was beginning to lose its leadership role. 
Financial problems, which have often plagued the university, worsened 
and to these were added a succession of political and other difficulties. In 
1909 there was a strong movement to consolidate the city campus and the 
agricultural campus on what is now the East Campus. This "Removal Is-
sue" had its proponents and opponents not only among the citizens, busi-
nessmen, and legislators, but also among the faculty. Professor Skinner in 
the Physics Department, for example, favored the move, declaring that it 
was impossible to do research in Brace Laboratory because of the vibra-
tions from the heavy traffic on Tenth Street. The issue was divisive and 
generated strong feelings on both sides for several years until it was finally 
settled in 1914 by a referendum which soundly defeated the proposal. 4 
During World War I there was intense resentment in this country to-
ward the Germans. This ill will was also directed at recent immigrants 
from Germany and even against the teaching of the German language in 
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Fig. 4.1. Physics staff and graduate students, May 22, 1908. 
the schools and at the university. Charges of disloyalty and treason were 
levelled against twelve staff members at the university who opposed the 
entry of the United States into the war. After a series of public hearings in 
the spring of1918, the Regents decided that none of the charges against the 
twelve had been proved, but nevertheless the incident provided grist for 
the anti-university faction in the state. 5 
While the 1920s were generally prosperous times in most of the country, 
this was not the case in Nebraska. Consequently, the legislative appropria-
tions for the university failed to keep up with the enrollment which had 
steadily increased at a rate of 12% per year from 1893 to 1926. The 1930s 
brought both drought and depression, and just as the Midwest was recov-
ering from those severe blows, World War II was beginning. The war re-
sulted in a substantial depletion of the male population of both faculty and 
students as many went off to fight the war in the service, in defense indus-
tries, or in government laboratories. This series of circumstances all conspired 
against the University, which continued to lose ground or, at best, to stay 
even during a period in which most other universities were rapidly growing in 
stature. 
THE DECLINE OF THE GRADUATE PROGRAM 
By the time of Brace's death in 1905 the department had attained consider-
able momentum. Both graduate and undergraduate curricula were in 
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place, twenty-eight courses were listed in the catalog including a weekly 
"physical colloquium" during which staff and graduate students presented 
the results of their own investigations or those reported in the current peri-
odicals,6 laboratory and research equipment had been assembled, a new 
building was nearing completion, a graduate program had been estab-
lished with both experimental and theoretical research, large numbers of 
students had been attracted, and a research program of international re-
nown was in high gear. By the end of1905 nearly fifty research papers had 
been published from the Department. This momentum lasted for several 
years. 
After Brace died, two new people were added to the staff. Charles M. 
Heck was an Adjunct Professor from 1905 to 1908 and an Assistant Pro-
fessor until 1911 when he left to become the International YMCA secretary. 
He had enrolled as a graduate student at Nebraska in 1902 with the goal of 
obtaining a Ph.D. but he evidently never received it. The other addition 
was Louis Bryant Tuckerman who was appointed as Adjunct Professor in 
1906, and was promoted through the ranks, becoming a Professor in 1915. 
However, four years later he left to go to the Bureau of Standards where he 
became the Assistant Chief of the Division of Mechanics and Sound. His 
subsequent work was in engineering, especially having to do with aero-
nautics, and in 1935 he was awarded the John Price Wetherill Medal of the 
Franklin Institute. In 1913 Arthur Quincy Tool was added to the Depart-
ment staff as an instructor, later being promoted to assistant professor. He 
did research on the optical properties of metal films but in 1919 he also left 
to go to the National Bureau of Standards. 
About 1905 a student came to the University of Nebraska who was des-
tined to make a mark not only in physics research and in academia but also 
in government service and service to the physics community. This was 
John Torrence Tate (1889-1950). At the University of Nebraska he received 
both his B.S. (1910) and M.A. (1912) degrees and then pursued further 
graduate study at Berlin, working under James Franck, and was awarded 
the Ph.D. in 1914. He then returned to Nebraska as an instructor and assis-
tant professor for two years. While still a student, he had published two re-
search papers on reflection coefficients. Stimulated by the work of Franck 
during his time in Germany, he did research on the passage oflow-energy 
electrons through mercury vapor upon his return to Nebraska and pub-
lished papers on that subject. After he went to the University of Minnesota 
in 1916 he continued his study of electron ionization of gases in collabora-
tion with P. T. Smith. The Tate and Smith measurements of ionization 
cross sections, made in the 1930s, are among the best ever made, even 
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Fig. 4.2.John Torrence Tate, student 1906-12, faculty member1914-16. 
when compared with those made in recent times. Tate also quickly became 
known as an outstanding teacher, and under his leadership the teaching of 
quantum theory at Minnesota in the mid-1920s was far ahead of that in 
most other American universities at that time. Tate, who was also dean of 
the College of Science, Literature, and Arts at Minnesota, had many distin-
guished graduate students such as Alfred Nier, well-known in the field of 
mass spectroscopy. 
In 1926 Tate was named editor of the Physical Review, a post he held until 
his death in 1950. He was also responsible for initiating two new journals: 
the Reviews of Modern Physics and theJournal of Applied Physics. In 1932 Tate 
and Karl T. Compton founded the American Institute of Physics. He was 
president of the American Physical Society in 1939 and was elected to the 
National Academy of Sciences in 1942. During the war he was a division 
chiefin the National Defense Research Committee, and after the war he re-
ceived the U. S. Presidential Medal of Merit and also Great Britain's King 
George Medal for Service in the Cause of Freedom. 
Research continued in the department at a slower pace after Brace's 
death but after 1908 the number of research publications from Nebraska 
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Fig. 4.3. Physics staff and graduate students, May 8, 1911. Front row, left to right: L. B. 
Tuckerman, B. E. Moore, C. A. Skinner, C. M. Heck, J. E. Almy. Second row: 
G. P. Luckey, L. J. Boardman, P. H. Foote, H. E. McComb, B. J. Spencer, J. C. 
Resler, J. M. Chowins. Back row: G. H. Gish, L. B. Olmsted, J. T. Tate. 
dropped off drastically. The student enrollment at the university was in-
creasing steadily at this time but the size of the professorial staff in physics 
was not. The resulting increase in the teaching burden left less and less time 
for research. The catalogs now listed fewer areas of research in physics and 
the focus of the department shifted instead to undergraduate teaching. 
Two distinct series of undergraduate courses of study were now offered, 
one for engineering students and the other for "those desiring to study 
physics from a more purely philosophical-less mathematical standpoint, 
and in its relation to other sciences and to natural phenomena."7 Some 800 
different experiments were being performed in the lectures by 1907, indi-
cating a strong early emphasis on the use of demonstrations in physics 
teaching at Nebraska. 8 Professor Jorgensen has commented that when he 
went to Harvard in 1930, he found the lecture demonstration apparatus 
there to be vastly inferior to what he had seen at Nebraska. Three special 
courses in physics for prospective teachers, added in 1915, were taught by 
Herbert Brownell, from the Department of Sciences in Secondary Educa-
tion. 9 
Following quickly after Rontgen's 1895 discovery of x-rays were the 
discovery of radioactivity, the work on cathode rays and their identifica-
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tion as electrons by J. J. Thomson, studies of the photoelectric effect, the 
work of Max Planck, Albert Einstein, and Niels Bohr on the early quan-
tum theory and later Robert Millikan's measurement of the charge of the 
electron, not to mention Einstein's publication of his theory of relativity. 
These exciting developments near and shortly after the turn of the cen-
tury seemed to have little effect on the research work at Nebraska. Skin-
ner and Moore had received most of their education before the "new 
physics" began. Almy had spent a few months with Max Planck and 
with J. J. Thomson in 1904 but he did not publish any research with 
them. Instead, he continued work on electrical discharges in gases. 
However, his research efforts evidently stopped after 1908. Skinner 
published in the same field but his activity diminished after 1909, and in 
1919 he left Nebraska. Tuckerman and Arthur Q. Tool, who came dur-
ing this period, measured optical properties of metals. While this has 
been a topic of continuing interest even up to the present time, it was not 
at the forefront of pre-World War I physics. 
By 1919 the number of staff members teaching graduate courses had 
dwindled to three: Moore, Almy, and B. J. Spencer, and of course Spencer 
was not of professorial rank. to He taught a course called "Construction and 
Manipulation of Physical Apparatus." This included such techniques as 
glass blowing, metal working and electroplating. The number of graduate 
courses was reduced. Besides the research course and the colloquium, 
there were only five graduate courses offered between 1918 and 1930, and 
these only in alternate years. They were Dynamics, Electromagnetic The-
ory of Light, Electricity and Magnetism, Radiation and the Quantum 
Theory, and Line Spectra and Atomic Structure. In 1918 the Ph.D. in 
physics was dropped, and whereas in 1905, two years of graduate work and 
the completion of a publishable investigation had been expected for the 
master's degree, by 1919 only one full year was expected and some com-
pleted research was only deemed "highly desireable though not an absolute 
requirement. "11 
Even though the Ph. D. in physics was not officially available again until 
1949, two were awarded in the interim. One was to Leo G. Raub, who re-
ceived his degree in 1922 with a thesis entitled "An experimental study of 
the cathode fall in helium and argon with wire cathodes." The other was to 
John C. Jensen, who wrote a thesis in 1939 on lightning. Five people re-
ceived master's degrees in 1915 and 1916 but no more were given until 1921 
when J. William Buchta. later chairman of the Physics Department at the 
University of Minnesota, received the degree. 
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THE ILL-FATED OBSERVATORY PLANS 
While the four-inch Brashear telescope that had been used since 1888 was a 
fine telescope, its small size greatly limited the types of astronomical ob-
jects that could be observed. Swezey proposed a more adequate observa-
tory and a larger telescope, suggesting that the telescope could be built first 
and the observatory later. In 1905 he was told to go ahead. For $208 he ob-
tained crown and flint glass blanks from the Schott and Genossen 
Glaswerk inJena, Germany, which were ground into a twelve-inch achro-
matic lens by Dr. Charles S. Minnich, a Palmer, Nebraska physician and 
amateur astronomer who finished the lens in May 1906. Extensive plans 
consisting of forty-four pages of detailed drawings were made for the tele-
scope tube and mounting. 12 Swezey had spent several days studying the in-
stallations of the telescopes at Washburn College in Topeka, Kansas and at 
the University of Denver, and his design combined the best features of 
both. The drawings, made by Mr. George Hedges, an employee of the of-
fice of construction at the university, included carefully designed systems 
for mounting the telescope, with scale-reading devices and drive mecha-
nisms. The 319 separate pieces of the system were built by the Engineering 
Department and by Swezey little by little over a period of eight years. 
The eighteen-foot telescope with its twelve-foot high iron base was, of 
course, too large for the existing observatory, so the lens, telescope, and 
mounting were put into storage pending the construction of new quarters. 
Swezey had tried in 1913 to get an addition built onto the old observatory. 
Plans were drawn up but no action was taken. Mr. E. P. Brown, president 
of the Board of Regents, had always been interested in astronomy, and at 
his suggestion, the board authorized Swezey late in 1916 to proceed with 
plans for a new observatory at a cost not to exceed $25,000.13 So, in 1917, 
with the help of Charles Chowins, the campus building supervisor, 
Swezey drew up twenty-five pages of plans for a new observatory. The 
building was to be about 35 X 77 feet in size and was to have a library, 
shop, laboratory, research room, reagent room, copying room, dark 
room, meridian room, and transit room in the basement, and a large dome, 
office, lecture hall, and study room on the first floor. 14 The new observa-
tory, to be built on Tenth Street near Richards Hall, was to be a splendid 
addition to the campus. 
But, before the plans could be sent out for bids, a cost overrun in the 
construction of another building resulted in the cancellation of the project. 
So, in spite of the enormous amount oflabor that had gone into the plans 
for the building and into the construction of the telescope, the new obser-
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Fig. 4.4. The twelve-inch refracting telescope and its mounting pier. Built in 
1915 but never installed. 
vatory was never built. Swezey wrapped the twelve-inch lens in a silk cloth 
and placed it in a box which was stored in a steam tunnel for many years 
and was later moved to a vault in the Administration Building. Its value 
was estimated in 1931 to be $15,000. From time to time, Swezey took it out 
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Fig. 4.5. Architect's drawing of the astronomical observatory planned in 1917 
to be built on Tenth Street. 
to check its condition, but the lens was never used and was eventually lost, 
stolen, or destroyed. 
Swezey's disappointment, he said, was so great that he never again had 
the courage to push a campaign for an observatory. 15 He wrote some years 
later that, "with these [other astronomical instruments] I am giving to 
small classes of interested students, as best I can, some real work in astro-
nomical measurements, and trying not to think very much about ancient 
history. "16 
CHANGES IN THE FACULTY 
In 1919 Skinner, Tuckerman, and Tool all left to join the National Bureau 
of Standards. Two new men were added at that time, both of whom re-
mained on the staff for over thirty years. These were Henry Howard Mar-
vin and Theodore Townsend Smith. Marvin, who had taught at Tufts 
University before coming to Nebraska, was the department chairman 
from 1922 to 1949. He was a pleasant, easy-going man, and he usually 
taught the introductory course for non-science students. As a student, 
Professor Jorgensen was in Marvin's class for a month but thought he was 
too soft on the students and transferred to the more challenging course for 
majors given by Professor Almy.17 Marvin did research on infrared spec-
troscopy and on the Zeeman effect in rare earth elements using a large elec-
tromagnet, probably the same one constructed by Brace some years ear-
lier. William Leavitt, Emeritus Professor of Mathematics at Nebraska, was 
a student in physics in the 1930s. He remembers liking Marvin's theoretical 
courses and notes that "Professor Marvin was a kindly old gentleman and I 
never saw anyone who loved to talk more than he. "18 When Leavitt tried to 
leave Marvin's office, " .... he'd follow me to the door of his office, then 
pretty soon I'd go down the hall to the front door of Brace with him still 
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Fig. 4.6. Henry H. Marvin, faculty member 
1919-52, department chairman 1922-49. 
commg along, still talking, and maybe even out on the sidewalk in 
front .... Marvin had good relations with some of the German univer-
sities, such as Gottingen, so that when he recommended a student, he was 
always accepted." However, Leavitt says that he received a rude shock 
when he went to Princeton for graduate work and found that Marvin's 
atomic theory course had been a generation behind the times. 18 The Henry 
H. Marvin Memorial Scholarship in Physics, endowed by his widow and 
children following his death in 1954, has given financial aid to more than 
thirty-eight physics students over the years. 
Smith, the other professor added at that time, came from South Caro-
lina and was also known as "TT" or as "T-squared Smith." Prior to com-
ing to Nebraska, he taught at the University of Kansas. During World War 
I he took a leave to work on optical range finders at the National Bureau of 
Standards. While there, he wrote a paper on lens aberrations which has 
been widely quoted. Except for the 1944-45 academic year which he spent 
again at NBS, he was at Nebraska continuously until his mandatory retire-
ment in 1953. Not content to be idle in retirement, he then became the 
chairman of the Physics Department at Susquehanna University in Penn-
sylvania where he served for five more years before returning to Lincoln 
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Fig. 4.7. Professors in the department 1919-25. Lefitoright,J. E. Almy, H. H. Mar-
vin, T. T. Smith, B. E. Moore. 
where he died in 1972. 19 Smith was a believer in classical education and 
could quote ancient Greek and Roman authors in their original language 
and also could recall Shakespeare verbatim almost to the hour of his death. 
Smith had high standards in his teaching and continually irritated the En-
gineering College and the administration because of the large number of 
engineering students who failed his courses. 20 
The mid-1920s saw another great revolution in physics: the develop-
ment of quantum mechanics. This was almost entirely a European product 
resulting from the thought and interaction of people such as Louis de 
Broglie, Niels Bohr, Erwin Schrodinger, Werner Heisenberg, Albert 
Einstein, Wolfgang Pauli, and Max Born. The United States had good ex-
perimental physicists at that time but few theorists. Therefore, the Ameri-
can physics community not only did not take part in the development of 
quantum mechanics but, in fact, was intimidated by the difficulty of the 
mathematical formalism in which the theory was couched. 21 The pro-
fessors at Nebraska, in particular, were too overworked to be able to keep 
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up with this rapidly developing field, much less contribute to it. In spite of 
their hard work and devotion to teaching, they lacked the time and perhaps 
the interest and ability to adjust to the rapid progress in physics at the time. 
Students from that era report that little was mentioned about this impor-
tant new development in physics. One of the graduate students in the de-
partment at that time gave a talk on deBroglie's hypothesis, but it was not 
until 1937 that a course in quantum mechanics finally replaced the old 
course on radiation and quantum theory.22 The following year the course 
was expanded to two semesters. 23 
Henry Margenau, the graduate student mentioned just above, was a 
Nebraska graduate who went on to an illustrious career in physics and in 
the philosophy of science. Born in Germany, he emigrated in 1923 at the 
age of22, graduated from Midland College in 1924, and received the M. S. 
degree at Nebraska in 1927. His Ph.D. two years later was from Yale Uni-
versity where he was on the faculty from 1928, and Higgins Professor of 
Physics and Natural Philosophy from 1950, until his retirement in 1969. 
He authored or coauthored numerous books such as The Nature ofPhysi-
cal Reality, The Mathematics of Physics and Chemistry, and Foundations of 
Physics, and was editor of such journals as The Scientist, AmericanJournal 
of Science, Philosophy of Science, Reviews of Modern Physics, Journal of 
Chemical Physics, and the Journal of Quantitative Spectroscopy and Radia-
tive Transfer. In addition, he was a consulting editor to the Time-Life se-
ries of books on science. 
A number off actors combined to give science, and physics in particular, 
a high degree of recognition and public esteem in the 1920s. During World 
War I physicists had proved their value to the military by designing acous-
tic systems to detect enemy submarines and sound-ranging systems that 
were extremely useful on the battlefield. 24 Another factor was the wide-
spread publicity and adulation given to Albert Einstein during his 1919 
visit to this country. His general theory of relativity had just received im-
portant verification when the expedition headed by Arthur Eddington was 
able to observe the bending of starlight passing near the sun during an 
eclipse. The physics community reaped the benefit of this favorable expo-
sure in the form of increased support for research. The Rockefeller General 
Education Board, for example, distributed $19 million to endow scientific 
research at many universities. Other private and public funds became 
available and the physics departments of such universities as California In-
stitute of Technology, Princeton, Cornell, Vanderbilt, Harvard, Stanford, 
Rochester, Chicago, California, Michigan, and Wisconsin grew rapidly 
during the 1920s. 25 No such largess was bestowed on the University ofN e-
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braska, however, and the physics department struggled to merely maintain 
its status quo. The inevitable result, of course, was to lose ground relative 
to the more aggressive schools. 
THE GREAT DEPRESSION 
The Depression and the drought conditions of the mid 1930s were keenly 
felt in Nebraska, and the university suffered along with the rest of the state 
and nation. In June of 1933 the salaries of university employees were re-
duced by twenty-two percent; this in addition to the ten percent cut of the 
previous year. The School of Fine Arts was closed, as was part of the uni-
versity hospital at Omaha. Enrollment declined, sixty-two faculty posi-
tions were eliminated from the budget, and most tuition scholarships were 
dropped. The university budget was actually smaller in 1939 than it had 
been in 1931. Needed buildings could not be built and there was a general 
feeling of despair on the campus. 26 
Surprisingly, the Physics Department's productivity during the De-
pression not only did not decrease, but actually increased. More than twice 
as many master's degrees were awarded in the 1930s than in the 1920s, and 
almost three times as many as in the 1940s. Research activity also increased; 
there were fifteen publications in the five-year period of1931-35 compared 
to only one in the same time span ten years earlier. The reason for the sud-
den increase in the number of students working for their master's degrees is 
that many were unable to find work after graduation, so they simply con-
tinued their education with the expectation that the job situation would 
eventually improve. Tuition and living expenses were low and sometimes 
government help was available. Students were able to attend the university 
for a total yearly expenditure of only $200 to $400. Professor Leavitt, who 
was a graduate student in the 1930s, relates that he obtained room and 
board at Ma McLoughlin's boarding house on Q St. for $25 a month. 
There was a federal program under the National Youth Administration 
which helped people like him who were working their way through 
school. The $35 per month he received from this program made him feel 
quite prosperous, he says.27 
Two new professors were added in the 1930s, Roy C. Spencer in 1931 
and Theodore Jorgensen in 1938. Spencer was born in 1901 in Pennellville, 
New York, and before completing his education, he had experience as a ra-
dio-tube engineer at Westinghouse. He was promoted to assistant pro-
fessor at Nebraska in 1934 and associate professor in 1941. Four years later 
he left to become the chief of the antenna laboratory at the Air Force Cam-
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Fig. 4.8. TheodoreJorgensen preparing a Chinese dinner, ca. 1952. 
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bridge Research Center. He died in December of1982. His research at Ne-
braska was in x-ray spectroscopy. 
Jorgensen was born in Connecticut but his family moved to South Da-
kota when he was ten. Since his parents were both teachers, he received his 
early schooling from them before enrolling at the University of Nebraska 
in 1923. After completing a Ph.D. degree at Harvard, he spent a year there 
as instructor and two years at Clark University before returning to the 
University of Nebraska as an assistant professor. Except for a three-year 
leave of absence which he spent at Los Alamos during the war, he was at 
Nebraska until his retirement in 1975. 28 He has done occasional teaching in 
the Department since then; the latest in the fall of1988 when at the age of 
eighty-three he taught a section of the University Foundations Program 
for freshmen for one semester. Considering that he first worked for the li-
brary in 1924 as an undergraduate, his employment at the University of 
Nebraska spanned what is probably a record-breaking period of sixty-four 
years! At Harvard he learned the art of Chinese cooking and developed it to 
a high degree of proficiency. In addition to his research in atomic physics, 
he has pursued other research interests. He not only plays golf, but has de-
veloped mathematical theories of the dynamics of the golf swing and of the 
optimum mass distribution in golf clubs. His work on golf was published 
in the American Journal of Physics and has been featured in local and na-
tional newspapers. Recently he has studied the foundations of quantum 
mechanics and its relationship to relativity theory. 
THE DEMISE OF THE ASTRONOMY DEPARTMENT 
Swezey continued teaching well past the usual retirement age. A widower, 
he spent most of his days and many nights at the observatory alone or with 
a few students. A sign in the observatory near his office said, "Please talk 
quietly, if at all." For many years Swezey rode a bicycle to the university 
but when the motor traffic became too heavy, he gave that up and walked 
instead. 29 
In February 1932 Chancellor Edgar A. Burnett gently but firmly sug-
gested to the eighty-one-year-old Swezey that it was time for him to retire. 
He offered him a semester's leave of absence at full pay starting in the fall, 
and then, after going on emeritus status he would continue to receive half 
salary, which came to $1750 per year. 30 Swezey replied that while he might 
be able to carryon somewhat longer, he did "confess to a growing sense of 
relief. . . at the idea of retirement." He went on to say in his reply to 
Burnett, "I wondered, at first, whether I should find leisure a burden. I 
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Fig. 4.9. Goodwin DeLoss Swezey, Professor of Astronomy, ca. 1930. 
have never experimented with loafing, but believe I am not too old to learn 
that art." The disposition of the astronomical instruments in the Depart-
ment, which he had acquired over the years and given his loving care, were 
a cause for concern to him and he was careful to tell the chancellor about 
them in his letter. He also referred to the never-used twelve-inch telescope 
which at that time was stored in the Engineering building. Finally, he men-
tioned the blueprints for the observatory and noted that they had been 
loaned to the Peru Normal School some time previously to aid in planning 
the housing of their telescope. In a somewhat shaky hand, he signed the 
letter "G. D. Swezey."31 
After his retirement, the Department of Astronomy was absorbed by 
the Department of Mathematics, which then took the name Department of 
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Mathematics and Astronomy. The double loss, both of the beloved old 
Professor Swezey and of his Department, was lamented in many quarters. 
The editor of the Daily Nebraskan wrote about Swezey, 
With the promotion of Professor G. D. Swezey to the status of emeritus and 
the combination of his loved astronomy department with the department of 
mathematics, Nebraska loses one of its noblest men. Professor Swezey who 
came to the university thirty-eight years ago in 1894, has devoted the best 
part of his life to service on the faculty. Next fall his resignation takes effect, 
and his department as an individual department perishes. Cooped in a small 
building out of the spotlight, Professor Swezey has worked quietly and un-
heralded. Hampered by inadequate equipment, his dream of expansion 
someday has been the more bitter by the realization of a fine telescope owned 
by the university and stowed away in a steam tunnel. His work has been 
careful and his eyes have grown weakened by search of the heaven's depth. 
And now his very department is sacrificed in an attempt to balance a heart-
less budget. College editors are supposed to be cynical and cruel, but the 
spectacle of Professor Swezey's exit from Nebraska annals leaves an 
empty spot. 32 
ASTRONOMY IN THE MATHEMATICS DEPARTMENT 
Oliver Charles Collins of the Mathematics Department took over the 
teaching of the astronomy courses after Swezey's retirement. Collins had 
joined the mathematics faculty in 1919, becoming an Assistant Professor in 
1938 and an Associate Professor in 1952. 
By the time Swezey retired, the old observatory, which had been a tem-
porary building from the start, had deteriorated and was not adequate in 
size for a larger telescope. In 1935 the idea of building a new observatory 
came up again. This time it was to be much more modest in size and was to 
be built on the main campus. But Henry Marvin wrote a letter to the chan-
cellor in October of that year giving reasons why he felt that that would be 
a poor location. He suggested instead putting it on the Agronomy farm of 
the Agricultural College. 33 
In 1936 Collins took a leave of absence to pursue studies at the Yerkes 
Observatory and at the University of Chicago. While he was on leave, Carl 
F. Rust, who had a joint appointment in mathematics and physics, taught 
the astronomy courses. During that time he procured a twelve-inch piece 
of Pyrex glass from the Corning Glass Works, and with the help of Tracy 
Pierce of the Mathematics Department, ground it into a mirror to make a 
reflecting telescope. Prof. Linus Smith of the School of Architecture drew 
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Fig. 4.10. Oliver Collins and the twelve-inch reflecting telescope in the East 
Campus observatory, ca. 1937. 
up plans for a simple twenty-foot revolving metal dome to house it. Smith 
was also able to obtain materials donated by the members of the building 
trade in Lincoln. Labor for the construction of the dome was obtained 
through the National Youth Administration, and the observatory was 
built on the Agricultural Campus (later renamed the East Campus) at the 
place where the C. Y. Thompson Library now stands. 34 This simple dome 
housed the twelve-inch reflector until 1965 when it was torn down to make 
room for the library. Astronomical apparatus at the time, in addition to the 
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Fig. 4.11. Astronomical observatory on the East Campus, built in 1936. 
two telescopes, consisted of "various micrometers and a spectroscope, me-
ridian circle, a transit instrument, sidereal clock, chronometers, a chronog-
raph, and the 1500 lantern slides. "35 
Unfortunately, the student enrollment in astronomy declined and the 
program did not flourish during the 1940s and 1950s. 36 Eleven or twelve 
courses remained on the books until late in the 1940s when the number was 
trimmed to eight or nine. 37 In 1956 Collins went on leave again and in 1958 
he resigned to take a job with United Mills in Minneapolis, where he 
worked on a navigation scheme for high-altitude balloon experiments. By 
1960 astronomy disappeared from the curriculum and two years later the 
name "Astronomy" was dropped from the Department of Mathematics. 
The responsibility for the astronomical equipment, which by then had 
badly deteriorated, was given to the Physics Department. 
THE WAR YEARS 
The enrollment at the university, which had dropped below 8,000 dur-
ing the Depression, rose back to 10,000 by 1938. But the massive draft-
ing of young men into the armed forces and the need for workers in de-
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fense factories during World War II caused an even more drastic decrease 
in the size of the student body. By 1943 the enrollment had dropped to 
just over 5,000 and there were few male civilian students left on campus. 
This was partially compensated for by the university's participation in a 
number of training programs for servicemen such as the Army Spe-
cialized Training Program begun in 1943. The Physics Department took 
part in these programs and hired additional temporary instructors to 
teach the classes. The university also contributed to the war effort by in-
viting the public to a faculty lecture series which was organized to pre-
sent topics related to the war and its influence on society. The Physics 
Department contributed one of the lectures entitled "The Role of 
Physics in the War." 
Those familiar with the resistance to the Vietman war might find it hard 
to believe how strongly the war effort was supported by the American 
public in the early 1940s. Even those who were not subject to the draft tried 
to help in any way possible. Early in the war, Jorgensen and T. T. Smith 
made a special trip to Omaha to inquire whether there was any way in 
which they could help the war effort as physicists. This did not bring any 
results, but later through a former graduate student, Phillip Grant Coonts, 
Jorgensen was invited to Chicago to do war work in physics. At the Ryer-
son Physical Laboratory in Chicago he made thin films of uranium oxide 
for a while and then helped move an accelerator at the University ofIllinois 
to Los Alamos, New Mexico where the Manhattan Project was getting un-
derway. In John Manly's group he studied the problem of neutron produc-
tion when deuterons struck heavy water in the form of ice. Later he mea-
sured cross sections for the scattering of neutrons from various materials 
and worked on the problem of measuring the size of the atomic bomb ex-
plosion. Jorgensen returned to the university in 1946.38 
* * * 
So, the University of Nebraska Physics Department, which had been a 
leading center of research in the United States in 1905, became a third-rate 
department by 1945. Its strong, early committment to both teaching and 
research gradually gave way to a purely teaching-centered emphasis. The 
graduate offerings were curtailed and the department largely lost contact 
with the centers where the new developments in atomic and nuclear 
physics and quantum mechanics were taking place. The decline of the As-
tronomy Department began with the failure of the university to build an 
observatory to house the large telescope, painstakingly constructed over a 
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period of many years. Its downward spiral continued until the Department 
disappeared altogether. 
While external factors such as the drought, the Depression, and the two 
world wars certainly contributed to this decline, an additional factor was 
the lack of enlightened, progressive leadership at the highest levels of the 
university and in the Statehouse. 
5 
Resurgence of 
Research, 1945-1960 
Having won the war in the Pacific as wen as in Europe, the country was 
now in a mood to tackle its problems at home with vigor. Large numbers 
of returning servicemen, anxious to continue their education, were aided 
by the "GI Bill." The enrollment at the University of Nebraska rose from 
about 5,400 in 1943 to 13,000 in 1946, the latter number being about 3,000 
more than its peak in the late 1920s. A major problem at institutions of 
higher education at that time was that their resources had been severely 
drained during the war, and building repairs and the construction of new 
buildings and other facilities had been deferred "for the duration." 
Reuben G. Gustavson, a chemist and dean of faculties at the University 
of Chicago, was appointed Chancellor at the University of Nebraska on 
May 8, 1946 and assumed the office on September 1. He set out not only to 
obtain needed buildings, but also to rebuild the faculty. Gustavson was a 
man who believed strongly in research. Being an effective speaker, he was 
able to marshall support among the student body, the faculty, the legisla-
ture, and the public for an increased emphasis on research at the university. 1 
A large increase in the state appropriation was approved in 1947 and the 
construction of new buildings, long delayed by the war, was started again. 
Love Library, built earlier but used as a military barracks during the war, 
was finally dedicated in October 1947. The mood on campus was once 
again one of optimism. 2 
To a certain degree, World War II had been a physicists' war and they 
had shown in dramatic fashion how they could contribute to the war ef-
fort. Prominent physicists had been highly influential and effective in mak-
ing policy decisions on military matters. Furthermore, physicists had been 
instrumental in the development of radar and in the building of the atomic 
bomb. As a result, some officials of the United States government began to 
perceive the scientific community as a precious national resource, one 
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which needed to be nurtured and encouraged. Federal funds for research in 
physics began to become available in much larger amounts than previ-
ously. When the Atomic Energy Commission (AEC) was established in 
1946, one of its functions was to encourage research through contract 
funding. The Office of Naval Research, which was also created in 1946, 
initially supported 600 academic projects with $24 million worth of con-
tracts. 3 Furthermore, much of this went for the support of basic research. 
Fear of dominance in scientific research by the Navy led to the establish-
ment of the National Science Foundation (NSF) in May 1950. While the in-
tent was that NSF should take over the support of basic research and the 
training of scientists, the Navy continued to be active in the area of research 
support and was later joined by similar offices in other defense agencies. 
While the University of Nebraska had been obtaining federal funding 
for agricultural and medical research projects for some time, these were of a 
highly applied nature. 4 Professor Norman Cromwell of the Chemistry 
Department was evidently the first one in the basic science departments to 
obtain federal support for research with a grant from the Public Health Ser-
vice in 1947 for his work on anti-cancer agents. But this, too, was of an ap-
plied nature. Probably the first to obtain federal funds for fundamental sci-
entific research at Nebraska was Professor Theodore Jorgensen, who 
obtained a contract for the Physics Department with the Atomic Energy 
Commission in 1949 to study the relation between the range of ions mov-
ing in gases and their initial energies. 
CHANGES IN THE FACULTY 
In the late 1940s three new professors were added to the Department, two 
of them European war refugees. Adam Stanislaus Skapski came in 1948. 
He had spent five years on the faculty at the Jagiellonia University in 
Cracow and a year as Rockefeller Fellow at the Metallurgical Institute in 
Stockholm. He had organized and headed the Institute for Physics and 
Chemistry of Metals at Cracow, and in 1939 had been awarded the Golden 
Cross of Merit for his work in promoting contacts with industry. The same 
year he was elected a member of the Polish Academy of Technical Sciences 
in Warsaw but the outbreak of World War II came before his inauguration. 
He was captured by the invading Russians and was deported to Siberia 
where he worked in a slave labor camp until 1942. After being liberated, he 
served as Cabinet Minister for Education in the Polish government in exile 
in London until 1945 when he joined the staff of the University of Chi-
cago's Institute for the Study of Metals. 5 He stayed at the University ofNe-
Fig. 5.1. Adam Stanislaus Skapski, fac-
ulty member 1948-53. 
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Fig. 5.2. Herbert L. Jehle in December 
1949, faculty member 1949-59. 
braska until 1953 when he went to the University of Vermont. He died in 
1968 in Nigeria, where he was carrying out a mission for the Ford Founda-
tion. 
The other refugee, Herbert Jehle, became an Associate Professor of 
physics at Nebraska in 1949. Born in Stuttgart, Germany, he studied at the 
Universities of Stuttgart, Berlin, and Cambridge, and held research posi-
tions at Southampton, England and at Brussels, Belgium. In 1940 he was 
interned in Vichy, France by the Nazis but escaped with the aid of Arthur 
Eddington. He emigrated to the United States in 1941, and held positions 
at Harvard, the Franklin Institute, the Institute for Advanced Study in 
Princeton, and at Pennsylvania before coming to the University of Ne-
braska. An ardent pacifist, Jehle wrote an article for the Bulletin of the 
Atomic Scientists which received support from Albert Einstein. Jehle was 
very outspoken and one of his colleagues in the department observed that 
Jehle was the most belligerent pacifist he had ever known! He was a dedi-
cated and effective teacher, however, and had an exceptionally wide range 
of expertise. His interests spanned the spectrum from the formalism of co-
variant two-component spinor field theory to models of DNA replication. 
In 1954 he received a grant of$10,000 from the National Science Founda-
tion for the project "Specific Interactions of Biological Significance." In 
this subject he did pioneer work and, in the opinion of some, came close to 
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winning a Nobel Prize. He left Nebraska in 1959 to became a professor at 
George Washington University. After his retirement in 1972 he continued 
research at a variety of places including Maryland, the National Cancer In-
stitute, Uppsala, Amsterdam, and the Max Planck Institute. He was a 
guest professor at the University of Munich from 1977 until his death in 
1983.6 
In 1948 Julius H. Cahn also joined the Department but left three years 
later. At that time the department was enlarged by the addition of three 
professors: Robert L. Chasson, Edward J. Zimmerman, and Donald C. 
Moore. In 1952 Henry Marvin retired, followed the next year by T. T. 
Smith. Skapski also left in 1953, reducing the size of the staff to five. The 
next year two new faculty members were added: Saul T. Epstein and Her-
bert L. Jackson. With the addition in 1955 of Paul B. Daitch, the pro-
fessorial staff was back up to eight, the size it had been in 1951. When 
Moore left in 1956, Edgar Pearlstein was added and the next year when 
Daitch left, Paul Goldhammer was hired. The personnel records note that 
Daitch resigned to take an industrial position at two and one-half times his 
professor's salary. John Weymouth came in 1958, increasing the staff to 
nine, bl!t it was back at eight again the following year when Jehle left. 
Henry Valk replaced Jackson, who left in 1960. 
Born in Omaha, Donald Moore had attended the University of Ne-
braska, graduating in 1942, and after his graduate work had spent three 
years at Rensselaer Polytechnic Institute before returning to Nebraska as an 
assistant professor. He was promoted to associate professor in 1954. Ep-
stein had taught at Stevens Institute, at Columbia and Boston Universities, 
and was a member of the Institute for Advanced Study at Princeton before 
joining the staff at Nebraska. He left for the University of Wisconsin in 
1963. Goldhammer came to Lincoln in 1957 and rose from Assistant Pro-
fessor to Professor before leaving in 1964 for the University of Kansas. 
Jackson, who had been a fellow at the University of Basel, became an As-
sistant Professor at Nebraska in 1954 but left in 1960 for Iowa State Univer-
sity. Daitch had taught four years at Rochester and three years at Yale be-
fore coming to Nebraska. 
After twenty-seven years as chairman, Henry Marvin retired from that 
position in 1949. TheodoreJorgensen was then asked to assume that office. 
By 1952, however, he found that the chairmanship took too much time 
from his research. Furthermore, at that time there was considerable dissen-
sion within the department. The two European-born professors had 
strong views concerning the governance and direction of the department 
and took their case to Charles Oldfather, Dean of the College of Arts and 
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Fig. 5.3. Number of graduate degrees given by the department from 1896 to 1989. 
Sciences, and to Chancellor Gustavson. Their challenge did not prevail but 
it did result in Jorgensen's resignation as chairman. Walter Militzer, who 
became the new Dean of Arts and Sciences at that time, tried to obtain a 
new, high-level person from outside to be chairman. Failing that, he ap-
pointed Nels Bengston, a Professor of Geography who had recently retired 
as Dean of the Junior Division, as Executive Secretary of the Department. 
Not being a physicist, Bengston acted only as a caretaker, signing requisi-
tions and other papers, getting grade reports out, and acting as the dean's 
representative for business affairs within the department. Though he took 
on the job assuming that it would require only a few hours of work per day, 
he confided to Jorgensen that it was actually more like a full-time position. 
About a year later, on October 1, 1953, the dean reluctantly agreed to ap-
point a member of the department as chairman, but only on an acting basis. 
This was Donald C. Moore, who served until December 1955 when he 
asked to be appointed as chairman. When his request was denied, he re-
signed, taking a position at Schlumberger Well Surveying Corp. The fol-
lowing February Robert Chasson was promoted to Associate Professor 
and was also appointed as department chairman. 
With the addition of new faculty members in the post-war years, with 
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Jorgensen's return from Los Alamos, the award of his research contract, 
and the building of the new accelerator, the department was once again 
in a position to do high level research. In 1949 the Ph. D. degree was 
again offered in physics. Four candidates received that degree in 1953: 
Charles Cook and Emerson Jones, who worked with Jorgensen, and 
Charles Ackerman and Richard Sill who studied with Skapski. In 1954 
and 1955 two students, William Bade and Norman Zabel, finished their 
Ph.D. work under Jehle. From 1953 to 1989 the department granted 123 
doctoral degrees, an average of 3.4 per year. 
THE COCKROFT-WALTON ACCELERATOR 
At the close of the war Jorgensen, who was on the staff of the Los Alamos 
Scientific Laboratory, extended his stay for an additional year in order to 
complete his study there of d-d nuclear reactions. Since there was a lack of 
data on stopping powers, the ability of matter to stop high energy atomic 
particles, he conceived the idea of working on this problem when he re-
turned to Nebraska. During that year, Chancellor-designate Reuben 
Gustavson visited Jorgensen at Los Alamos where they had a long talk 
about the future of the University. Jorgensen broached the idea of building 
an ion accelerator at Nebraska and using it to do research which would not 
only be useful for the scientific community, but would also provide an op-
portunity for students to learn atomic and nuclear physics at Nebraska. 
Gustavson said that he would see what he could do to provide funds to get 
such a project started. 7 
Chancellor Gustavson carried through with his promise, and on No-
vember 2, 1946 the Board of Regents transferred funds in the amount of 
$5000 to the Physics Department designated for Jorgensen's special re-
search. 8 This was all that was needed to start building the accelerator. 
Nowadays, of course, accelerators are commercially available and are used 
at hundreds of institutions, but at that time they had to be built individu-
ally and were to be found at only a few universities in the country. Jor-
gensen designed the entire system: the cage on insulating supports, the 
vacuum system, the ion source, the accelerating column, the analyzing 
magnet and its power supply, and the safety interlock system. It was 
planned for operation up to 400 kilovolts but a temporary power supply, 
built from the transformer of a discarded x-ray machine donated by a local 
physician, initially supplied only 40 k V. To increase the available potential, 
a voltage quadrupler was later designed and built which incorporated a 
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Fig. 5.4. The Cockroft-Walton accelerator and experimental apparatus, 1952. 
larger transformer and fbur Kenotron rectifier tubes designed for x-ray 
work. 
John Heiser, the department machinist at the time, did the mechanical 
construction of the accelerator. Ceramic insulating tubes for the accelerat-
ing column were obtained from the Coors Porcelein Co. Two engineering 
students, Emerson Jones and Charles Cook, wanted to do work in atomic 
and nuclear physics and transferred to the Physics Department as graduate 
students. With their help, Jorgensen did the assembly and testing of the 
machine. Originally it was built with a Zinn-type ion source; but when 
that did not work as well as expected, a new RF ion source was built on the 
design of the Los Alamos model. 9 
The accelerator was installed at the west end of the ground floor of Brace 
Laboratory in what had been a heat laboratory. The high-voltage area was 
partitioned off by a fence with an interlocked gate. The beam line was 
placed at 5'8" above the floor level since that was level with Jorgensen's line 
of sight, thus facilitating alignment. However, a number of subsequent 
users who were not as tall as he was have had to stand on tiptoe to align 
their apparatus. The cage, 162 cm long, 107 cm wide and 91 cm high, was 
covered with aluminum sheet and had rounded corners to avoid corona 
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Fig. 5.5. TheodoreJorgensen with the Cockroft-Walton accelerator, June 21, 1954. 
discharges. Two generators inside the cage, one supplying 110 V and the 
other 220 V, were run by a motor on the floor through insulating V-belts. 
Since most V-belts are impregnated with carbon to make them conduct-
ing, specially made non-conducting belts had to be obtained from the 
Goodyear plant in Lincoln. Control of the ion-source power supplies in the 
cage was by strings from Selsyn motors mounted on the laboratory wall. 
Initially, the ion source had to be cooled by circulating transformer oil. 
While the accelerator was being built, Jorgensen applied to the Research 
Division of the Atomic Energy Commission for a research contract. The 
initial contract for $10,000, awarded in 1949, was renewed annually until 
1967. By that time it had increased to $51,000 annually and brought in alto-
gether about $400,000 to the university. This was extremely welcome 
money since there were no university funds allocated for graduate research 
in the department. Funds intended for use in the elementary laboratories 
sometimes had to be used to purchase research equipment. One could 
complain that this was a diversion of resources intended for undergraduate 
teaching, but it had to be done or there would have been no Ph.D. program 
in physics at Nebraska at that time. 
In 1950 there had been few studies of the range oflight ions in various 
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targets as a function of the initial energy, so Jorgensen, Cook, and Jones 
undertook to make such "range-energy" measurements, and by 1953 they 
were able to publish some of the earliest such data. 10 During the measure-
ment, they noticed that the ions scattered as they passed through the target 
gas so that a very large detector was needed to record all the ions. This ex-
plained the discrepancy between their integral-type measurement and the 
differential measurements made by others at about the same time. The new 
range-energy data was used to correct the d-d reaction cross sections al-
ready in the literature with corrections ranging as high as 80%. Cook and 
Jones both wrote their Ph. D. theses on this work and were awarded their 
degrees in 1953. 
In 1951 Edward Zimmerman joined the faculty and made use of the ac-
celerator for two atomic physics projects related to nuclear physics. One 
was a measurement of the scintillation response of crystals to low-energy 
protons. With his students he also measured stopping powers of thin films 
and hydrocarbon vapors. Edgar Pearlstein also used the accelerator for 
studies of radiation damage in solids. 
In the range-energy measurements it was also noticed that there were 
large numbers of secondary electrons liberated in the collisions with gas 
atoms or molecules and that some of these had very considerable energies. 
This led to a project to study the angular and energy distributions of sec-
ondary electrons from proton collisions. This line of investigation eventu-
ally led to important discoveries in the field of atomic collision physics. 
Still another line of investigation grew out of the original range-energy 
work when it was found that a negative hydrogen ion component was pro-
duced in the beam when protons passed through gases. 
THE COSMIC RAY PROGRAM 
In 1951 Robert Chasson became an assistant professor at Nebraska. Enthu-
siastic and anxious to get a research program going in cosmic-ray studies, 
he volunteered to teach six 8 o'clock lectures per week in order to leave 
most of the rest of his time for research. He started by setting up a Geiger 
counter "factory" which led to the production of the hundreds of counters 
that he needed over the years. He and his students made multiple coinci-
dence measurements with cosmic-ray telescopes to investigate the time 
variations of hard and soft radiation to determine correlations with atmo-
spheric variables such as temperature and barometric pressure. His group 
also made measurements of energetic particles from solar flares. Starting in 
a tiny room in the attic of Brace Laboratory, the project soon required the 
84 / Science on the Great Plains 
Fig. 5.6. Robert Chasson in February 1956, faculty mem-
ber 1951-62, department chairman 1955-62. 
building of a larger air-conditioned and temperature-regulated room in an-
other part of the attic. Chasson's first graduate student was Walter French, 
who became the Chairman of the Physics Department at Nebraska 
Wesleyan University. The cosmic-ray work in 1960 by Kaichi Maeda, his 
next graduate student, was evidently the first scientific work at Nebraska 
to make extensive use of digital computers. 
Department and university funds supported the cosmic ray research un-
til 1955 when, after a visit by Sydney Chapman, the President of the Inter-
national Geophysical Year (IGY) project, Chasson was selected to be a 
member of the Cosmic Ray Working Committee ofIGY. This led to a grant 
from the National Science Foundation which supported his research for 
the rest of the time he was at Nebraska. 11 Chasson was the Department 
Chairman from 1956 until 1962, when he left for the University of Denver. 
Research in cosmic rays was not continued at Nebraska after Chasson's de-
parture, and the attic laboratory was abandoned. 
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Fig. 5.7. Robert Chasson in the cosmic ray laboratory in the attic of Brace Labora-
tory, June 1956. 
The failure of faculty salaries to keep pace with those at other univer-
sities at the time and the perceived indifference of the legislature and the ad-
ministration to the problem was given by Chasson as the reason for leaving 
Nebraska. Several senior professors from other departments also left at the 
same time, citing the lack of opportunity at Nebraska. The loss ofChasson 
and other key professors stimulated numerous editorials and letters to the 
editor in the Lincoln and Omaha newspapers in the spring of1962. 
SOLID ST ATE PHYSICS RESEARCH 
One of the largest and most active research groups in the department is the 
one involved with solid state physics. Except for some early work on the 
properties of thin metal films, the first one at Nebraska to do research in this 
area was H. N. V. Temperley from King's College, Cambridge, who was a 
visiting professor in the department during the 1953-54 academic year. Dur-
ing that time he published papers in British and Americanjournals on the sub-
ject ofliquid helium, in particular on Feynman's model ofliquid helium. He 
later wrote a book on liquids in which he referred to his work at Nebraska. 12 
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However, Temperley's work was not continued after he left, and noth-
ing further was done in this area until the fall of1956 when Edgar A. Pearl-
stein, who had done post doctoral work at Carnegie Institute and at the Uni-
versity of Illinois, was appointed as Assistant Professor. He soon secured a 
research contract from the Atomic Energy Commission (AEC) for "Studies of 
Imperfections in Solids." During the first year the specific projects were the 
measurement of stored energy in colored alkali halide crystals and the mea-
surement of the energy-dependence of radiation effects in metals bombarded 
by protons and helium ions. The latter project was done with the University 
of Nebraska Cockroft-Walton accelerator as mentioned above. 
In 1958 John W. Weymouth, who had been on the teaching staffs at the 
Unjversity of San Francisco, Vassar College, and Clarkson College of 
Technology, joined the department. He began research on the thermal dif-
fuse scattering of x-rays, and in 1962 his work was added to that of Pearl-
stein under his AEC contract. The AEC support in this area lasted until 1970, 
with a total funding of about $500,000. 
It was funds from that contract that first brought liquid nitrogen to the 
campus. The Mechanical Engineering Department had an old liquid air 
machine and liquid oxygen could be purchased out of Omaha, but at that 
time liquid nitrogen was not readily available. A machine to produce it was 
purchased in 1959 and, because oflack of space, it was put in the hallway on 
the first floor of Brace Laboratory. The machine gave good service for sev-
eral years and the department supplied liquid nitrogen to other users on 
campus. In fact, the need for liquid nitrogen, both inside and outside the 
department, grew to the point where the liquifier could barely keep up 
with the demand. By about 1964 the machine began to have breakdowns, 
and since liquid nitrogen was by then available locally, the liquifier was 
traded to the Nebraska Wesleyan University Physics Department for some 
electronic equipment for the teaching laboratory. A storage tank was then 
installed near the loading dock south of Behlen Laboratory and liquid ni-
trogen was delivered there to supply campus needs.!3 When the new chem-
istry building was built in 1971, a much larger liquid nitrogen storage tank 
was instal1ed there and the tank by Behlen Laboratory was removed but in 
1980 another tank was reinstalled at Behlen again to serve the new needs of 
the department, especially those of the helium liquifier. 
OTHER RESEARCH 
In this period nuclear physics was a popular research area and several at 
Nebraska had interests in that area. Daitch was a nuclear theorist and Jack-
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son did research on the properties of nuclear hyperfragments by studying 
tracks in nuclear emulsions. Paul Goldhammer's theoretical work on the 
structure of light nuclei, nuclear forces, spinors, and approximation pro-
cedures in quantum mechanics was supported by the National Science 
Foundation from 1960 to 1962. Donald Moore also received NSF support for 
his experimental work on the half-life of positrons. Saul Epstein and Ed-
ward Zimmerman both had research interests in the foundations of quan-
tum mechanics and its interpretation. 
WOMEN IN PHYSICS AT NEBRASKA 
In the late nineteenth century women were discouraged from going to col-
lege, the general attitude being that they were too frail to withstand the 
mental stress. Training them to do scientific research was considered espe-
cially wasteful of educational resources. Those few women scientists who 
succeeded in spite of the odds usually had to find jobs teaching at women's 
colleges. 14 Until 1921, for example, the National Bureau of Standards had a 
policy of not hiring women for scientific posts. 1S 
Perhaps stimulated by Madame Marie Curie's visit to the United States 
in 1921, more women began studying science, and by 1930 they earned 
3.4% of the doctorates in physics. 16 Their number increased during the 
1930s and 1940s but not as rapidly as the number of men, so the proportion 
declined to 2.5%.17 The Women's Rights Movement of the 1970s, how-
ever, had the effect oflowering barriers to women who wished to enter sci-
entific careers, and by 1987 8% of the Ph.D.'s in physics went to women. 18 
This figure was influenced, of course, by the large number of foreign grad-
uate students, a substantial proportion of whom have been women. 19 
One of the earliest masters degrees awarded in physics at Nebraska was 
to a woman, Alice M. Purinton, who earned a Master of Arts degree in 
1910. Her thesis work, done under Burton Moore, was entitled, "Magnetic 
Separation of Lines from Lanthanum."2o In 1916 Grace Esther Munson 
graduated with a Ph.D. in education with minors in philosophy and 
physics. Barbara Andrews received the M. S. degree in physics in 1949, and 
in the same year Carol K. Ikeda was awarded the Ph.D. with a major in 
chemistry and a minor in physics. Even though there were a few of these 
pioneers, it was uncommon for women to major in physics at Nebraska 
until quite recently. Jean Claire Davis (Wirsig), who graduated in 1954 
with a double major in mathematics and physics, was evidently the first 
woman to obtain a bachelor's degree in the department. She has described 
some of her experiences in this male-dominated field. 21 She emphasizes 
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that she was always given opportunity and consideration by all of the fac-
ulty in the department, and received special encouragement and support 
from Robert Chasson and Donald Moore. Chasson, in fact, tried un-
sucessfully to get her to continue with graduate work in physics. 22 
When she enrolled for sophomore physics in T. T. Smith's class, how-
ever, her friends warned her that Smith was of the "old school" and would 
be opposed to the idea of a woman majoring in physics. He would "eat her 
for breakfast," they said. A chance to prove herself came in the second 
week of classes when Smith asked a question after making what Davis be-
lieved was an intentional mistake. When she raised her hand and pointed 
out his error, a gasp went up and everyone held his breath waiting for the 
slaughter. It never came, however, because her diagnosis of the situation 
turned out to be correct. 
She was probably the first woman to take the electronics course, and her 
presence in the laboratory seemed to make the teaching assistant very ner-
vous. One day when she received an electrical shock, the class stopped and 
watched to see what females do in such a situation. It seemed appropriate 
to her, she relates, to say "Damn!," and that seemed to relax everyone. 23 
Other women who received degrees in the department prior to 1975 in-
clude Wilma Carol Marcy (Labelle) (B. S. 1955), Tauba Anderson (M. S. 
1964), Judith Karen Skillestad (Scheffel) (B.S. 1962), Anna C. Tolman 
(Welch) (B.S. 1962), Fang-Mei Lin (Yeh) (M.S. 1962), Sharon A. Urban 
(Colton) (B. S. 1967), and Sharon Winfrey (M. S. 1974). The first woman to 
receive the Ph.D. in physics at Nebraska was Vanvilai Katkanant (M. S. 
1979, Ph.D. 1983). A few of the early instructors in the department were 
women. These include Minnie Groth (1947-49), Jean Epstein (1956--63), 
and Frances Taylor (1963) who was also the Laboratory and Lecture Dem-
onstrations Manager from 1963 to 1970. 
* * * 
The period immediately following World War II was a time of rebirth for 
research in the Physics Department. With strong, new leadership in the 
chancellor's office, additional faculty with research orientations were hired. 
The construction of a major new facility, the Cockroft-Walton accelerator, 
brought the first of many federal research grants and contracts to the depart-
ment. Solid state physics had its beginning at Nebraska in this period and re-
search in cosmic ray physics was also begun. Theoretical nuclear physics was 
a new and active field. By the end of this period, the department was once 
again contributing significantly to the physics research community. 
6 
Expansion of the 
I>epartnnent,1960-1976 
In 1957 the Soviet Union launched Sputnik, the first artificial earth satellite. 
Within a month they had sent up a second one, and by 1961 they had put the 
first man, Yuri Gargarin, into space. Americans, who had been accustomed 
to regard their science and technology as second to none, reacted to this chal-
lenge to their perceived supremacy. In 1961 President Kennedy called for a na-
tional effort to put a man on the moon. The educational system of the country 
was urged to put a new emphasis on science and mathematics, and by 1967 
there were twice as many universities giving doctorates in physics as there had 
been just eight years before. 1 More and larger research grants became avail-
able. Enrollments in physics courses at all levels increased. The number of 
master's degrees given in physics at Nebraska went from eleven during the 
1940s to fifty-nine in the 1950s and to eighty-eight in the 1960s. The facilities 
and the size of the faculties increased proportionately. The "boom" enjoyed 
by the physics profession lasted until about 1968 or 1969. 
The last two years of the 1960s and the early years of the 1970s were tur-
bulent times at universities. Reacting to what was perceived as an unjust 
war in Vietnam, students held protest demonstrations on many campuses, 
including the University of Nebraska. Other issues, such as pollution, ra-
cial problems, the threat of nuclear warfare, and women's rights also stim-
ulated marches and demonstrations. People began to blame science for 
many of the country's problems, especially the environmental ones. Social 
problems were brought to the fore and societal relevance began to be de-
manded of scientific research projects. Presidents Johnson and Nixon both 
stressed applied over basic research. In 1969 Congress adopted the Mans-
field amendment, which prohibited the Department of Defense from fi-
nancing any research not directly related to a specific military purpose. To 
compensate, Congress increased the budget for the National Science 
Foundation, but nevertheless some worthy research projects were lost in 
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the vertical scale is logarithmic. 
the shuffie. For several years starting in 1966, the overall federal expendi-
tures for research failed to keep up with inflation. 2 The department's fund-
ing for outside research peaked in 1969 after which it dropped substantially. 
It was not until 1975 that it again reached that level. 
The sudden decrease in support of research came at a time when the 
post-Sputnik surge of interest in science had produced many new scien-
tists. As a result, many graduating with Ph.D.'s in physics failed to find 
jobs. In 1968 seven out of ten were able to obtain positions related to their 
training but by 1970 the number of registrants for jobs at the annual Ameri-
can Physical Society meeting was more than ten times the number of open-
ings.3 Physics students soon began to leave the field for other areas, such as 
computer programming, where there were more jobs to be found. The 
number ofPh.D.'s granted in physics in the United States dropped from 
1,550 in 1973 to 1,200 in 1976. 4 
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Because there were many excellent physicists seeking jobs at that time, 
an expanding physics department such as the one at the University ofNe-
braska had an ideal opportunity to add high-quality people to its staff. 
During the period 1960 to 1975 the number of permanent faculty positions 
in the Department more than tripled and many excellent physicists were 
added. In this period a new physics building was built and a substantial 
part of a third building was occupied by the department, a new astronomy 
program was begun, an observatory was constructed, and the department 
rose from relative obscurity to become one which has attained national and 
international recognition in several areas. 
FACULTY AND CURRICULUM 
A. Enlarging the Faculty 
The 1960s saw a rapid increase in the size of the student body: from 1963 to 
1973 it doubled. The full-time professorial staff in the Physics Department 
grew even more rapidly, going from nine to twenty-nine in the same de-
cade. This phenomenal growth was made possible by increased state sup-
port of the university aided by a federal grant to the department. In 1967 
the Nebraska state legislature broadened the state tax base from a property 
tax, which had been the sole support of its programs, to a combined sales 
and income tax. This allowed an increase in the state appropriation to the 
university which went from $16 million in 1964-65 to $28 million in 1968-
69. During the same period the capital construction appropriation tripled. 
Besides a new physics building, an $8-million chemistry building was 
built, a new twelve-story office-classroom facility was put up, a new Col-
lege of Dentistry complex was completed on the East Campus, and a new 
Animal Science Building and Seed Laboratory were constructed. 
Of the thirty-four new professors added to the department from 1960 to 
1975, twenty-one were still on the staff in 1989 and four others had retired 
after long service. In 1960, during Robert Chasson's chairmanship, Henry 
S. Valk was added and Mumtaz H. Zaidi came the following year. When 
Chasson left in 1962, Edward]. Zimmerman, who had been a member of 
the department since 1951, was named chairman. He served five years, dur-
ing which time the department began its period of very rapid growth. In 
1963 Paul R. Byerly, Jr., David W. Joseph, and Murray Muraskin were ad-
ded to the staff. Thomas A. Morgan, Dan W. Schlitt, and Donald Forester 
started in 1964. Added in 1965 were William B. Campbell, Paul Finkler, 
Paul H. Moravek and M. Eugene Rudd, while in 1966 Duane H. Jaecks, 
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Sitaram Jaswal, Sjur Refsdal, and Robert Katz joined the faculty. Since 
these were an hired during the time Zimmerman was chairman, this gives 
him the distinction of having added more professors to the staff during his 
chairmanship than in anyone else's in the history of the department. 
Henry Valk came to Nebraska after two years on the faculty at the Uni-
versity of Oregon and a year as Assistant Program Director of Physics at 
the National Science Foundation. His research interest was in theoretical 
nuclear physics, in particular photonuclear reactions. When Zimmerman 
stepped down as chairman in 1966, Valk assumed that position. He had 
great aspirations for the department and during his four-year tenure as 
chairman the National Science Foundation Department Development 
Grant was obtained, the foundations for the new astronomy program were 
laid, and ten more professors were hired. These were Kenneth Smith, the 
two Hardys, John R. and Robert]., who joined in 1967, Joseph H. Macek 
and Donal]. Burns, who started in 1968, Robert G. Fuller, who came in 
1969, and David Golden, Kam-Ching Leung, James A. R. Samson, and 
Norman Simon, who were hired in 1970. 
Expansion of the Department / 93 
Fig. 6.3. Edward Zimmerman and some of the professors hired during his chair-
manship, October 1989. Front row, left to right: M. E. Rudd, W. B. Campbell, E.]. 
Zimmerman, T. A. Morgan, D. H. Jaecks. Back row: R. Katz, P. Finkler, S. Jas-
wal, P. R. Byerly, D. W. Joseph. 
When Valk left in 1970 to become the Dean of the College of Arts and 
Sciences at Georgia Institute of Technology, it was decided to seek an out-
side person for the chairmanship. Eugene Rudd was appointed acting 
chairman by Arts and Sciences Dean Melvin George during the search 
period, which stretched to two years. In addition to being the principal 
investigator of the Department Development Grant during that time, 
Rudd oversaw the expansion into Ferguson Hall, the growth of the fledg-
ling astronomy program, and the construction of Behlen Observatory. 
During his chairmanship, three additional professors and several machi-
nists were hired. In 1971 Roger D. Kirby and Donald]. Taylor, were ad-
ded, and in 1972 David]. Sellmyer joined the Department. 
The new chairman, Leo Sartori, came from MIT in September 1972. 
After four years teaching at Rutgers, he had returned to MIT where he was 
an Associate Professor in the Department of Physics and at the Center for 
Space Research. He had published studies of pulsars and quasars with 
Phillip Morrison, and a book, The Classical Atom with F. L. Friedman. 
The expansion of the Department continued under Sartori. In 1973 C. 
Edward Jones and Anthony F. Starace were added, and in 1976 Paul D. 
Burrow replaced David Golden who had left the previous year to become 
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Fig. 6.4. Henry S. Valk in March 1966, faculty member 1960-70, de-
partment chairman 1966- 70. 
the Chairman of the Physics Department at the University of Oklahoma. 
The growth period was then over and no new professors were added dur-
ing the next twelve years. 
B. Revision of the Curriculum 
The early college bulletins did not state the minimum requirements for ob-
taining a degree with a physics major. Starting with the 1919-20 bulletin 
the requirement was given as eighteen credit hours of physics with an op-
tion to take at least twelve from a selected list of courses and the rest of the 
eighteen in mathematics. 5 This list contained the courses Advanced Physi-
cal Measurements, Spectroscopy and Polarimetry, History of Physics, An-
alytical Mechanics, Discharges of Electricity in Gases and Radioactivity, 
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Fig. 6.5. Leo Sartori, faculty member since 1972, department chair-
man 1972-78. 
Electricity and Magnetism, Wave Theory of Light, Thermodynamics and 
the Kinetic Theory of Matter, Optical Instruments, and Industrial Ther-
mometry. The requirement of eighteen hours was still in force in 1955 but 
by then the eighteen could include the introductory course as well. 6 In 1960 
the requirement was increased to twenty hours beyond the introductory 
course. 
A considerable increase in the number of required credits resulted when 
a departmental committee reviewed the curriculum in 1967. They made 
several recommendations which were adopted the following year. The 
Bachelor of Arts degree was to be given for twenty-nine credit hours of 
work in physics and was intended primarily for secondary school teachers. 
The Bachelor of Science degree, however, required forty-three hours of 
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physics and included three out of the four new courses in experimental 
physics that were introduced at that time. Additional requirements were a 
semester of chemistry, mathematics through differential equations, and 
later, a semester of computer science. 
NEW PROGRAMS 
A. Computer Science 
Just as the Electrical Engineering Department at Nebraska began in the 
Physics Department, the present Computer Science Department also had 
its start in this department. In 1958 a committee headed by Clyde Hyde of 
the Electrical Engineering Department was formed to study and make a 
recommendation concerning the development of a computer facility at the 
University of Nebraska. Following their recommendation, the administra-
tion in 1960 authorized the purchase of a computer from the Burroughs Cor-
poration to be located in the former Elgin Watch Co. building which became 
the new Nebraska Hall. The first director of the Computer Center was John 
Christopher, a member of the Department of Mathematics. 7 The Computer 
Center grew rapidly under Christopher and under Don J. Nelson from the 
Electrical Engineering Department, who became its director in 1963. 
Nelson and Regents' Professor Kenneth Smith of the Department of 
Physics submitted a proposal to the Board of Regents in 1967 to form an 
Institute for Computational Sciences. This was to consist of three parts: a 
Department of Computer Science under the College of Engineering and 
Architecture, a Department of Statistics under the College of Arts and Sci-
ences, and an Institute of Computing Facilities, which would administer 
the Computer Center. Under this plan, approved by the Regents in 1967, 
Smith and Nelson served as Co-Directors: Smith as Director of the Institute 
for Academic Programs and also as Chairman of the Computer Science De-
partment, and Nelson as the Director of the Institute for Computing Facili-
ties. The Department of Statistics was never formed, however, and remained 
instead as a subdepartment of Mathematics. 8 Smith remained the Chairman 
of the Department of Computer Science until he left the university in 1971. 
Under Lester Lipsky, the succeeding Chairman and also a physicist, com-
puter science became more oriented toward mathematics and was later trans-
ferred to the College of Arts and Sciences where it remains today. 
Smith secured a grant from the National Science Foundation for the 
purchase of sixteen remote CRT terminals which were placed in Room 101 in 
Brace Laboratory and connected to the main computer across the cam-
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Fig. 6.6. Kenneth Smith, faculty member1967-71, found-
er of the computer science department. 
pus in Nebraska Hall. These terminals were installed in 1968 and 1969. It is 
believed that this cluster of terminals was the first one ever used in a teach-
ing environment. 9 An article entitled "NuRos-Nebraska University Re-
mote Operating System" published by Smith, Nelson, and Hallquist, was 
the first published description of software for such a terminal cluster,10 al-
though a paper by the same three authors, "Use OfIBM-2260 Remote Visual 
Units," had been presented by Hallquist earlier at the Sixth Canadian 
Computer Conference inJune, 1969. Later the terminals were moved to the 
basement of Fer gus on Hall. 
B. Astronomy in the Physics Department 
When the Department of Mat hem atics and Astronomy divested itself of its 
astronomy appendage in 1962, the responsibility for that subject and what 
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Fig. 6.7. Students using the cluster of remote computer terminals in Brace 101, ca. 
1969. This is believed to be the first such cluster ever used for teaching purposes. 
remained of the old apparatus was given to the Physics Department. Four 
years later when Henry Valk became the Department Chairman, he resolved 
to develop a program in astronomy and astrophysics within the Department. 
In 1964 Thomas Morgan, a theoretical physicist with interests in gravitation, 
relativity, and cosmology joined the faculty as an assistant professor. To-
gether, Valk and Morgan made plans for the future of astronomy at Nebraska. 
A year after joining the Nebraska Physics Department, Morgan took a 
one-year leave of absence, which he spent in the Mathematics Department 
at King's College, London. While there, Morgan made contact with Sjur 
Refsdal, a Norwegian astronomer who came to Nebraska on a visiting ap-
pointment in February 1967; the following fall he was appointed as an asso-
ciate professor. Refsdal's research spanned the areas of stellar evolution, 
tests of cosmological theories, and gravitational lens theory. In fact, the 
work he did at Nebraska on lens theory laid most of the groundwork for 
that field, the culmination of which was the recent detection oflight from a 
single galaxy coming from two different directions after "refraction" 
around a closer massive object. Refsdalleft in 1970, later becoming the Di-
rector of the Hamburg Observatory in Germany. 
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With support from NSF and NATO, Morgan organized a summer school, 
held in July 1967, which was called "Recent Advances in Astronomy and 
Cosmology." He was able to bring such high level astronomers as Marga-
ret and Geoffrey Burbidge, Ian Roxborough, RudolfKippenhahn, Francis 
Graham-Smith (now Sir Francis Graham-Smith), and Sjur Refsdal as in-
structors of the course. 11 Through Kippenhahn, another theoretical astron-
omer, Alfred E. Weigert, from the University ofGottingen came as a visit-
ing associate professor during the 1967 and 1968 fall semesters. His research 
interests were in interstellar matter, comets, and the theory of stellar evolu-
tion. In the spring semester of1968, another visitor, Arcadio Poveda, Pro-
fessor of Astronomy and Astrophysics at the National University of Me x-
ico, brought to the department additional strength in the general area of 
stellar evolution. When the Departmental Development Proposal was be-
ing prepared in the spring of1968, plans had already been made to add at 
least three permanent members to the astronomy group, including an ob-
servational astronomer. Also, the construction of a small teaching obser-
vatory accessible to both the Lincoln and Omaha campuses and a research 
observatory with a medium-sized reflector were foreseen. The first obser-
vational astronomer to be added was Kam-Ching Leung, who came to 
Nebraska in February 1970. His research has involved photometric and 
spectroscopic observations and modelling, and has been directed primarily 
to a study of binary stars and intrinsic variable stars. 
Replacing Refsdal in 1970 was Norman Simon, a theoretical astrophysi-
cist who did postdoctoral work at the Goddard Institute for Space Studies. 
His area has been stellar structure, evolution, and pulsations, with em-
phasis on Cepheid and RR L yrae variable stars, nonlinear pulsations and 
the effect of pulsations on stellar structure. In June of that year Leung de-
signed six new undergraduate and three graduate astronomy courses 
which were submitted to the curriculum committee of the College. This 
was followed by a recommendation for a curriculum leading to the Bache-
lor of Science in Physics with Astronomy Option. These were approved 
by the College of Arts and Sciences in the spring of1971. Next, a graduate 
program was developed, and by the mid-1970s Ph.D.'s with astronomy 
and astrophysics specialties were already being granted. In 1974 Edward 
G. Schmidt joined the Department. He had done postdoctoral work at Ar-
izona and at the Royal Greenwich Observatory at Herstmonceux in Eng-
land. At the same time that the programs for training astronomers were 
getting underway, the descriptive astronomy course for non-science stu-
dents was burgeoning. The enrollment in that course doubled, and then 
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doubled again between 1970 and 1974. By 1975 over 300 students per se-
mester were enrolled. 
NEW FACILITIES 
A. Behlen Laboratory 
The department had only one or two professors until about 1900 when the 
number increased to four. With minor variations, it stayed at four for 
many years until the post-World War II boom resulted in an increase to 
eight, where it stayed during the 1950s and early 1960s. With that increase 
in the size of the faculty with their new research programs, Brace Labora-
tory was becoming crowded. A second machinist was added to the instru-
ment shop, which had been just large enough for one. A liquid nitrogen 
machine purchased in 1959 had to be installed in a hallway, and the only 
place for the cosmic-ray laboratory was in the attic. Clearly, the depart-
ment needed new space if it was to meet the needs of the growing student 
body and to enlarge its research facilities. 
A three-part plan was developed in 1960 to provide additional space. 
Members of the staff drew up a brochure to advertise the needs and to de-
scribe the plans. A new one-story lecture hall was proposed which would 
be situated just south of Brace Laboratory. This was to have two lecture 
halls and rooms for lecture demonstration equipment. A new research 
building connected to Brace Laboratory on the west would have three 
floors plus a basement and an underground laboratory for the Cockroft-
Walton accelerator. And finally, Brace Laboratory itself would be com-
pletely remodelled to accomodate the teaching laboratories and other class-
rooms as well as to provide office space for teaching assistants. The pro-
posed lecture hall was never built and only minor remodelling was done in 
Brace Laboratory, but the plans for the research building did materialize. 
Private funds were obtained for about one-third of the cost and a state ap-
propriation provided enough additional matching funds that an applica-
tion for a government grant could be made to cover the rest. 
Revised and more detailed plans were drawn up for the proposal for the re-
search building. The footings and columns were to be such that two addi-
tional floors could be added for future expansion. The new structure was to 
have a floor area which would nearly triple the space available for physics re-
search. In August 1%1, the proposal was submitted to the National Science 
Foundation requesting a grant of$600,OOO to be matched by private and state 
funds to build the building. In the proposal it was predicted that the Depart-
ment would grow to the point where it would have twelve Ph.D. fac-
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Fig. 6.8. Henry Valk with Mr. and Mrs. Walter Behlen, 1966. 
ulty members, all active in research, thirty-five Ph.D.-level students, and 
four to six research associates. 
The source of the private funding for the building was the Behlen family 
of Columbus, Nebraska. Starting in 1936 in a workshop in his garage, Wal-
ter Behlen and his family had begun a manufacturing business which grew 
in thirty years to a $25,000,000 enterprise. Steel buildings, one of the many 
products of the Behlen Manufacturing Co., are found in all parts of the 
United States and in many foreign countries. Time magazine called Behlen 
the "Corn-Belt Edison" for his inventive and manufacturing genius. 12 He 
attracted considerable attention in 1962 when he brought one million silver 
dollars in two semi-trailer trucks to the Seattle World's Fair.13 
NSF provided the requested funding, which was added to the $400,000 
Behlen gift and $250,000 from state funds. A departmental building com-
mittee was appointed consisting of Professors Pearlstein, Zimmerman and 
Jorgensen, with Pearlstein as chairman. Planning meetings with the archi-
tect, Alex Weinstein of Omaha, were begun in June of1962. By this time, 
Robert Chasson had announced his resignation, and the plans, which had 
included provisions for his cosmic-ray laboratory on the top floor, had to 
be redesigned. After that change and many other revisions worked out be-
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Fig. 6.9. John Weymouth watching the construction of Behlen Laboratory, 1964. 
tween the architect, the representatives of the administration, and the 
building committee, final plans were drawn up. When the bids were 
opened onJune 4, 1963, they were found to be unexpectedly low, thus pro-
viding a savings of about $200,000 of the Behlen funds, which later was 
used to construct the Behlen Observatory. 
Construction on the building began about two weeks after the bids 
were opened and continued for about a year and a half. Since the new 
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Fig. 6.10. Graduate student Donald Volz and the Cockroft-Walton accelerator be-
ing installed in Behlen Laboratory, 1965. 
building was to be connected to Brace Laboratory, it was necessary to cut 
into the side of the old building to install the connecting corridors. This 
process began in February 1964. Since one corridor cut through the acceler-
ator laboratory, all work there had to be suspended at that time. For-
tunately, it was possible to begin moving the accelerator into its new un-
derground laboratory inJuly. The remainder of the building was occupied 
late in that year. 
At the formal dedication held on December 2, 1965, the building was 
named the Behlen Laboratory of Physics. The chancellor, Dr. Clifford M. 
Hardin, presided and the dedicatory address was given by a 1941 graduate, 
Dr. TheosJ. Thompson, Professor of Nuclear Engineering at MIT. In 1964 
Thompson had been honored with the E. O. Lawrence Memorial Award 
and medal for "meritorious contributions in the field of atomic energy." 
Behlen Laboratory, as finally built, was approximately 44 X 120 feet, 
and not only had the three floors and basement, but also a full sub-base-
ment. This connected to a 4200 square foot laboratory underground just to 
the north of the building to house the accelerator and to provide room for 
the future addition of another accelerator. At the time the building was de-
signed, there were plans to go into nuclear physics research and to use the 
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Fig. 6.11. Physics branch library in Behlen Laboratory. Dan Schlitt in foregound, 
1965. 
accelerator to produce neutrons. The underground location was chosen to 
minimize the need for protective shielding. These plans were never carried 
out and the accelerator and the laboratory have been used exclusively for 
low-energy atomic physics research. At the time of the move, a new 
SOO,OOO-volt power supply with solid state rectifiers was purchased with 
Atomic Energy Commission funds to replace the cumbersome voltage 
quadrupler system formerly used. 
The instrument shop was moved to the basement floor of the new build-
ing. This entailed lowering the heavy milling machines and lathes down 
the elevator shaft, suspended from the bottom of the elevator. Initially, the 
wood shop and student shop were provided with wood block floors, but 
after a water line broke, the water caused the wood to swell and the floor-
ing to buckle, so the wood was replaced with concrete and tile. The De-
partment offices were located on the second floor along with the depart-
mental library and faculty offices. The first floor was devoted to solid state 
and x-ray research and offices. The subbasement housed the atomic 
physics research laboratories and offices, and the third floor was to provide 
offices for theoretical physicists and laboratories to do nuclear physics and 
possibly some laser research. 
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Fig. 6.12. View of Behlen Laboratory from Tenth Street, October 1970. 
The building was made of reinforced concrete and the exterior was ex-
posed aggregate concrete obtained by sandblasting. Unfortunately, the 
sandblasting caused clouds of dust and sand which not only drifted into 
laboratories and equipment but also got into the air handling systems in the 
bays and caused noisy operation and other difficulties. The exterior finish, 
combined with the projecting bays in each room for heating and air condi-
tioning equipment, and the overhanging roof segments, give the building 
a unique appearance. Just outside the north entrance to the first floor con-
nection between Brace and Behlen Laboratories, an artistic addition was 
made which some have dubbed the "Behlen Stonehenge." In spite of a few 
problems, the new building provided pleasant new quarters for the depart-
ment and gave it growing room for the future. 
B. The Department Development Grant 
A proposal for a Departmental Science Development Grant, written by 
Chairman Henry Valk and Vice Chairman Robert Katz, wa-s submitted to 
the National Science Foundation in June 1968. The proposal pointed out 
the rapid increase in the staff and the increased productivity of the Depart-
ment. In 1964 nine papers had been published, but in the first half of1968 
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thirty-four papers had already been published or accepted. The recent con-
struction of Behlen Laboratory was noted~ and also the fact that plans had 
been made to remodel Ferguson Hall for use by the Physics Department. It 
was proposed that the department continue to pursue four already active 
areas of research: (a) Atomic Collisions, (b) Solid State Physics, (c) Particle 
Physics, and (d) Astronomy and Astrophysics. The proposal requested 
funds to add ten additional professors, two more machinists, and a second 
electronics technician over a three-year period starting with the 1969-70 
academic year. During that period, the university was to gradually assume 
responsibility for the additional staff salaries and take them over com-
pletely by the end of the period. The proposal also asked for equipment set-
up funds for new experimental research in the amount of$257,500. The to-
tal grant request was $811,000. The National Science Foundation made the 
grant as requested but because the award came later than anticipated, and 
because it was difficult to interview and hire so many people so rapidly, the 
grant period was extended. 
C. Expansion into Ferguson Hall 
The rapid growth of the Department in the 1960s quickly filled an of the 
available space in Brace and Behlen Laboratories. Fortunately, at this time 
the university was constructing a new engineering building on the east side 
of the campus. When the Electrical Engineering Department vacated Fer-
guson Hall in the early 1970s, the Physics Department was given about 
18,600 square feet of space in that building. At the same time, remodelling 
was done in Brace and Behlen Laboratories as well. Most of the $267,000 
expended came from a special legislative appropriation, but $10,000 of the 
Behlen money was also used. Unfortunately, as pointed out by Robert 
Hardy, Chairman of the Department Building Committee at the time, a 
large fraction of this money had to be usedjust to bring Ferguson Hall into 
compliance with the fire code. 
The instrument shop was moved from the basement of Behlen Labora-
tory to the north wing of the first floor of Ferguson Hall where there had 
formerly been a large electrical engineering laboratory. The electronics 
shop was moved from the first floor of Behlen to space in the basement of 
Ferguson, and the space vacated was made into a research laboratory for 
the solid state group. The growing astronomy program took over part of 
the second floor and space on the roof was provided for a small observatory 
for student use. The third floor provided room for the elementary teaching 
laboratories and office space for some of the theoretical faculty. The base-
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ment floor of Behlen Laboratory was remodelled to provide office and lab-
oratory space, primarily for James Samson's photoelectron spectroscopy 
laboratory. The department office on the second floor was moved to what 
had been a seminar room in 260 to provide additional space for the growing 
physics branch library. Since the large physics lecture room, Brace 211, 
was scheduled very heavily throughout the week, Room 201 was made 
into an additional smaller lecture room with ninety seats to relieve the 
load. The planning for these changes took place in 197{}-71, with the actual 
remodelling taking place in 1973. 
D. Behlen Observatory 
At the request of the chairman, Henry Valk, Leung also prepared more 
comprehensive plans for the future direction of the astronomy program. In 
a document which he submitted in July 1970, he stated as the three-fold 
purpose of the program the teaching of undergraduate students, the train-
ing of graduate students, and the participation in the development of as-
tronomy and astrophysics on a national and international scale. He sug-
gested that the staff be balanced between observational astronomers and 
theoretical astrophysicists, and that we should aim for a staff offive, chosen 
for their interests in related areas. An important part of the plan was the 
construction of a new astronomical observatory with a reflecting telescope 
of about twenty-four-inch aperture for training students and for re-
search. In addition, it was forseen that considerable use would be made 
of the national astronomical observatories, such as the one at Kitt Peak 
in Arizona. 14 
Having learned about the uncommitted Behlen Laboratory building 
funds, Leung approached Walter Behlen, the donor, to obtain his support 
for using the money to construct a small astronomical observatory. Mr. 
Behlen, an amateur astronomer himself, was obviously pleased that the 
university was taking the initiative to build a new astronomy program. A 
site was chosen at the University of Nebraska Field Laboratory near Mead, 
Nebraska, about thirty-five miles north of Lincoln. During the Korean 
War this area had been used by the U.S. Army Ordnance Department for 
loading explosives. After the war the grounds had been acquired by the 
University (for $1.00!) and had been used primarily by the School of Agri-
culture for test plots. The Army left a number of well-constructed build-
ings, including some" change houses" used by workers to change clothes 
before and after work. Change House 3-5 of Load Line Three, a 40' X 112' 
building on Avenue "C" was selected for the observatory. The availability 
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Fig. 6.13. Installation of the thirty-inch telescope at Behlen Observa-
tory, 1972. 
of this building, already connected to water, sewer, and electrical service, 
saved the project at least $100,000 in the construction of the observatory. 
In October o£1970 Leung and Acting Chairman Eugene Rudd escorted 
Mr. Behlen and Senator Roman Hruska to the proposed site. Seeing the lo-
cation and learning more about the plans, Behlen became enthusiastic 
about the project and the fortuitous circumstances that provided the per-
fect solution to the problem of finding and developing a suitable site for the 
observatory. In a letter backing the project, he wrote, "We hope this obser-
vatory, with its fine thirty-inch telescope, will be of great value in making 
students conscious of our surroundings in space. We hope it will make all 
of us aware of our role as citizens of the universe." In addition to the back-
ing of Mr. Behlen, Leung secured the support of Warren Sahs, the Super-
visor of the Field Laboratory, the University of Nebraska at Omaha 
Physics Chairman John G. McMillen, and Museum Director C. Bertrand 
Schultz. The plan with an estimate of the cost was then presented to the ad-
ministration through Melvin George, Dean of the College of Arts and Sci-
ences. The decision was to proceed. 
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Renovation of the change house and construction of an adjacent 20' X 
20' two-story domed building to house the telescope was done in 1971. 
The second floor of the main building was repartitioned to make sleeping 
and kitchen facilities for observers, a public display room, classroom, 
darkroom, a telescope accessories room, and other service rooms. The first 
floor, which was not used, had been built to be a bomb shelter, so the walls 
and ceiling were made of one-foot-thick reinforced concrete. Therefore, in 
remodelling the second floor, the number of holes drilled through the floor 
for plumbing and electric wiring had to be severely restricted. 
Donald J. Taylor, an astronomer at the Steward Observatory in Ari-
zona, had accepted a position at Nebraska for the coming year, and even 
though not yet a staff member, he wrote the specifications for the telescope. 
The one selected was a Cassegrain-Coude telescope to be constructed by 
the Boller and Chivens Company of Pasadena, with a mirror made of the 
low-temperature-coefficient material Cer-vit. Original plans had called for 
a twenty-four-inch telescope, but fortunate circumstances developed. The 
company had just received an order for a thirty-inch telescope from the 
University of Washington at that time, and by using the same tooling, they 
could offer Nebraska the larger telescope at a reduced price. This induce-
ment, plus an additional gift from Walter Behlen, made it possible to get 
the thirty-inch instrument instead. The telescope, which has an f/3 para-
bolic primary mirror and an f/13.5 conventional Cassegrain focus, was in-
stalled in February 1972. At the time of its completion, the observatory 
gave Nebraska the best observing facilities in mid-America. To find a 
larger telescope one had to go to Texas and Arizona in the south, to Cali-
fornia in the west, and to Minnesota and Wisconsin in the north and east. 
Taylor, who came to Nebraska in the fall of1971, was a co-discoverer of 
the first optical pulsar. On January 15, 1969, using equipment designed by 
Taylor for the purpose, Michael Disney and John Cocke at the Steward 
Observatory thirty-six-inch telescope were the first to see rapid variations 
in light intensity from a star in the Crab Nebula which were related to the 
pulses identified earlier by radio astronomers as coming from a pulsar in 
the Crab Nebula. 15 Taylor, who has been recognized as one of the top as-
tronomical instrument designers in the country, has also developed several 
accessories for the thirty-inch telescope, including devices to measure and 
record the brightness and colors of stars. 
An astronomical conference was held at the University on April 5-6, 
1973 in conjunction with the dedication ceremonies for the new observa-
tory, which were held the following day. Several prominent astronomers 
were present who gave talks and took part in the dedication. These were 
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Fig. 6.14. Kam-Ching Leung and the thirty-inch telescope at Behlen 
()bservatory, 1972. 
Bart J. Bok, Professor of Astronomy at Arizona and President of the 
American Astronomical Society, Jesse Greenstein, from the California In-
stitute of Technology, Phillip Morrison of the Massachussets Institute of 
Technology, and Thomas Gold, Director of the Center of Radio-Physics 
and Space Research at Cornell University. Guests at the dedication in-
cluded Walter Behlen, Roman Hruska, United States Senator from Ne-
braska, Durward Varner, President of the University of Nebraska, James 
Zumberge, Chancellor of the University of Nebraska at Lincoln, and 
Melvin George, Dean of the College of Arts and Sciences. The new facility 
was quite naturally named the Behlen Observatory. At the dedication Wal-
ter Behlen was presented with a key to the observatory and given the privi-
lege of using the telescope to pursue his hobby whenever he wished. 
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Besides its research and teaching functions, the Behlen Observatory has 
held monthly open houses for public viewing. Graduate students in astron-
omy give talks and slide shows as well as supervising the viewing of celestial 
objects if the weather permits. As many as 350 people have come to such open 
houses at a time. Mr. Behlen strongly supported the idea of making the obser-
vatory accessible to the public. 
RESEARCH 
A. Atomic Physics 
Atomic physics has not only brought us the laser, a device used in applica-
tions such as surgery, surveying, and in video and audio reproduction, but 
also is of fundamental importance in such varied studies as radiation dam-
age, solar and stellar atmospheres, and fusion energy research. 
The 1960s and early 1970s saw a rapid increase in activity in atomic colli-
sion physics research both in this country and abroad. This is documented 
by the number of contributed papers at the International Conference on 
the Physics of Electron and Atomic Collisions which increased from 38 in 
1958 to 566 at the 1975 meeting. Atomic collisions research at Nebraska, 
which had been carried on under Jorgensen since 1946, also expanded in the 
1960s and 1970s. Eugene Rudd, who had been on the faculty at Concordia 
College in Moorhead, Minnesota for eleven years, was added to the faculty 
in 1965 and Duane Jaecks the following year. Jaecks came from a postdoc-
toral position at the FOM-Institute for Atomic and Molecular Physics in 
Amsterdam. 
Rudd brought a National Science Foundation research grant from Con-
cordia College, andJaecks obtained a grant from the same agency in 1967. 
The following year Donal J. Burns, who had started as a research associate 
with Rudd, was appointed to the faculty. In 1969, when Jorgensen retired 
from his research activities to devote his full time to teaching, Rudd, 
Jaecks, and Burns combined their efforts on a series of related projects all 
funded by a single grant from NSF. This grant has continued up to the pre-
sent time and has been one of the longest continuously funded grants from 
NSF'S Atomic, Molecular, and Plasma Physics Program and has brought in 
approximately $4 million of research grant money over the years. 
With a limited number of beam lines on the Cockroft-Walton accelera-
tor, and with a growing interest in work at lower energies, a proposal was 
submitted to NSF by Rudd andJaecks for an equipment grant of$64,900 to 
purchase two new low-energy accelerators. These accelerators, installed in 
1968 by the Texas Nuclear Corp., had maximum energies of 20 and 150 
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Fig. 6.15. Graduate student Dwain Gregoire and the 150-keV accelerator, 1970. 
keV. A fourth low-energy accelerator was built by Jaecks at about the same 
time using an ion source obtained as a gift from the FOM-Institute in Am-
sterdam. 
Rudd's work has been on the measurement of differential ionization 
cross sections and on the electron spectroscopy of auto ionization and Au-
ger electrons. With Jorgensen this latter work led to the discovery of the 
Doppler shift in electron spectra. For many years Jorgensen had felt that 
the guidance of a theoretical atomic physicist would have been very helpful 
in his experimental work. In 1967 and 1968 two atomic theorists were fi-
nally added to the staff. Kenneth Smith from Royal Holloway College in 
England came as a Visiting Professor and soon became the department's 
first Regents Professor. His efforts in establishing the Institute of Compu-
tational Sciences have already been described. He also did close-coupling 
calculations of energies and widths of autoionization lines in electron spec-
tra and collaborated with Rudd on a study of the autoionization spectrum 
of oxygen. 
Joseph Macek came in 1968 from the National Bureau of Standards 
where he had done postdoctoral work with U go Fano. Shortly after his ar-
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rival, Macek was instrumental in understanding an unexpected bump in 
the continuous electron energy spectra observed in this laboratory from 
proton-atom collisions. He interpreted it as a transfer of an electron from 
the target to a continuum state of the projectile, rather than to the more 
usual continuum state of the target. This new idea, backed up by extensive 
calculations, was verified in 1970 in an experiment done by Rudd and his 
graduate student Geoffrey Crooks in which, for the first time, electrons 
ejected at 0° with respect to the beam direction were analyzed. Macek's 
electron transfer to the continuum idea represented an altogether new 
mechanism of ionization, one which has opened up whole new fields of in-
vestigation. At least one conference and entire sessions at several other in-
ternational conferences have been devoted to this mechanism, discovered 
at Nebraska. Macek also became a Regents Professor. 
Jaecks and his students published the first ion-photon coincidence ex-
periment in 1970, and, with Macek, Jaecks developed a comprehensive 
theory of photon-heavy particle coincidences. The experimental work was 
extended in 1975 when the first heavy particle-polarized photon measure-
ment was made. This series of investigations established Jaecks as the foun-
der of the experimental study of photon correlation parameters in ion-
atom collisions. Jaecks was the Vice Chairman of the Department from 
1978 to 1984. 
Burns used the large accelerator to do beam foil spectroscopy. Observ-
ing light downstream along an ion beam after it passes through a thin foil, 
he was among the first to observe quantum beats in the radiation resulting 
from interference between various quantum states. His subsequent work 
has involved electron impact, which he and his students have studied by 
the use of time-resolved spectroscopy. Atomic physics at Nebraska ex-
panded into the areas of ultra-violet and photoelectron spectroscopy with 
the addition of James A. R. Samson in 1970. He brought with him exten-
sive apparatus from a well-established research program he had at GCA 
Corporation in Bedford, Mass. and has obtained numerous grants and 
contracts from NSF and NASA since then. His book on ultraviolet spectro-
scopy and his work on photoionization are widely recognized. His book, 
in fact, played an important role in the solution of the problem of detecting 
ultraviolet in the Hubble Space Telescope. 16 Samson was Vice Chairman of 
the Department from 1973 to 1978 and was made a Regents Professor in 
1980. 
In 1973 a theorist with interests in photoionization was added. This was 
Anthony F. Starace, whose early research involved the angular distribu-
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Fig. 6.16. Eugene Rudd and visiting Russian scientists Yuri Demkov, V. V. 
Afrosimov, and Sergei Bobachev, 1969. 
tion of photoelectrons, the behavior of atoms in large magnetic fields, and 
the effect of autoionization on photoionization. 
David Golden came to the department in 1970 from Bari, Italy. His re-
search utilized a modulated retarding potential difference method which he 
devised to make high-resolution studies of low-energy electron impact 
transmission spectra of atoms and molecules. He left in 1975 to become the 
Chairman of the Physics Department at the University of Oklahoma and 
later the Provost of the University of North Texas. He was replaced by 
Paul D. Burrow. From 1967 until 1976, when he came to Nebraska, Bur-
row was at Yale University, where he was an Associate Professor in the En-
gineering and Applied Science Department. His field is low-energy elec-
tron scattering, which he has pursued with NSF funding. The particular 
focus of his research has been on locating and characterizing temporary 
negative ion states or "resonances" in atoms or molecules. 
The reputation of this group at Nebraska grew rapidly during this pe-
riod. From 1968 to 1975 over eighty visitors in atomic physics came to Ne-
braska including many distinguished and well-known scientists . In 1969, 
when a group of four physicists from the Soviet Union came to visit 
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atomic physics laboratories in this country, Lincoln was their first stop. 
During 1974 alone there were six foreign visitors, and by 1975 the group 
had published 200 papers and supervised twenty Ph.D. theses. 
B. Solid State Physics 
While it is well known that research in solid state physics led to the inven-
tion of the transistor, many of its other applications are less well known. 
Research on the magnetic properties of matter, for example, has led to new' 
magnetic materials which make possible smaller and more efficient motors 
and better memory devices in computers. The development of new super-
conducting materials is of great industrial value. 
The work begun by Pearlstein on imperfections in solids continued 
with studies of ionic conductivity in crystals and radiation effects in solids. 
Studies of thermal diffuse scattering of x-rays was continued by Wey-
mouth until about 1972 but the AEC contract supporting their work ended 
in 1970. In 1963 Paul R. Byerly, Jr. was added to the physics faculty. He had 
been a senior physicist at the Radiation Laboratory at Berkeley and Liver-
more and a Science Research Adviser in the Phillipines and in Taiwan for 
the U. S. Agency for International Development. He did work on the 
Mossbauer Effect at Nebraska. Donald Forester, also with interests in the 
Mossbauer Effect as well as in magnetism and in low-temperature physics, 
joined the department in 1964 but left after two years to go to the Georgia 
Institute of Technology. 
A need for a theorist in solid state physics had been felt for some time, 
and in 1966 SitaramJaswal with experience in that area came to Nebraska. 17 
The following year two more solid state theorists were added, both named 
Hardy, though they were not related. John R. Hardy had been a Senior Sci-
entific Officer at Harwell and Robert]. Hardy had done postdoctoral work 
at the University of Oregon. The theoretical work in solid state at Ne-
braska during this period was primarily in the area oflattice dynamics. Ro-
bert Hardy was the Vice Chairman of the Department from 1984 to 1989. 
Roger Kirby, who joined the staffin 1971, made use of a Raman spectro-
scopy laboratory set up by Visiting Professor Marvin Hass a year or two 
before. Kirby's early research was on charge-density waves and Peierls-
folding of Brillouin zones. He also designed and built an infrared Fourier 
spectrometer .. Another solid state experimentalist, David Sellmyer, who 
joined the Department in 1972, came to Nebraska from MIT where he had 
been an associate professor in the Center for Materials Science and Engi-
neering, a visiting scientist at the Francis Bitter National Laboratory, and a 
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Fig. 6.17. Graduate student Steve Cunningham with SitaramJaswal, center, and 
John Hardy, right, 1970. 
consultant at the Air Force Cambridge Research Laboratory. He was able 
to bring equipment with him from MIT to continue his work on magnetic 
materials. His laboratory, which grew to be one of the largest and most ac-
tive in the Department, has attracted numerous grants from the National 
Science Foundation as well as many foreign visitors and students. He later 
became the chairman of the department. 
C. Other Research Areas 
Mumtaz Zaidi, who came to Nebraska in 1961 from Cornell Aeronautical 
Laboratory, specialized in quantization in macroscopic physics. He left in 
1964 to go to Brandeis University. DavidJoseph came to Nebraska in 1963 
after two years' experience at the Naval Research Laboratory. Murray Mu-
raskin, whose research was in elementary particle theory, came in 1963 but 
left in 1966. A year later Dan Schlitt joined the faculty. Paul Finkler and 
William Campbell, both nuclear and particle theorists, joined the depart-
ment in 1965. Paul H. Moravek, a high energy theorist, also came at that 
time, but he was only on the staff for one year as a replacement for Morgan 
while he was on leave. C. Edward Jones was recruited in 1973 from MIT 
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where he had been an associate professor. The five, Schlitt, Jones, Camp-
bell, Joseph, and Finkler, formed the theoretical high energy physics group 
which has studied the electromagnetic and mesonic interactions of unsta-
ble particles by group theoretical and algebraic techniques. In addition, 
members of this group have investigated topics in statistical mechanics, 
nuclear physics, and neutrino interactions in hot dense plasmas. The group 
was augmented by two visitors, Joseph Scanio in 1969 and Franco Selleri in 
1970. Campbell, along with Thomas Morgan, has also studied gravita-
tional theory and astrophysical applications of the classical theory of gen-
eral relativity. Campbell became the Vice Chairman of the Department in 
1989. 
Robert Katz worked for the Air Force for seven years before returning to 
academia. He taught at Kansas State University until 1966 when he came to 
Nebraska. He wrote a book, An Introduction to the Special Theory of Rela-
tivity, which was published by Van Nostrand in 1964 as one of the Momen-
tum Series. His early work on magnetic monopoles led to his interest in 
track physics which he has vigorously pursued up to the present time. In 
this area he developed a model of the tracks of heavy ions in nuclear emul-
sions, a model which he has successfully applied to radiobiological prob-
lems of many types. 
Robert Fuller spent four years as a research associate and physicist at the 
Naval Research Laboratory doing research on conductivity and ionic 
transport in solids. While he began his research at Nebraska in experimen-
tal solid state physics, his interests soon turned instead to innovative educa-
tional projects. In collaboration with the Elementary Education Depart-
ment, he organized the Cooperative College School Science Workshop 
first for kindergarten and grade school teachers in the Lincoln Public 
School System and later for all Nebraska teachers. This program ran for 
three years with National Science Foundation funding. In 1971 he devel-
oped a Film Loop Instructional Course for college physics teachers and in 
1974 was an editor for the Skylab Film Project in which thousands offeet of 
motion pictures taken of experiments during the Skylab space mission 
were studied. Sections were selected and edited to utilize the unique 
weightless environment on the spacecraft to demonstrate physical princi-
ples such as the conservation of angular momentum. These pictures were 
made available for classroom use both on film and on video through the 
American Association of Physics Teachers. He directed a workshop on 
Quantitative Reasoning and Science Teaching (QRST) for elementary 
school teachers in Nebraska in 1973 and 1974. In 1975 Exxon supported the 
Multidisciplinary Freshman Program for the Development of Formal 
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Thought Processes which he also directed. This has become the ADAPT pro-
gram which is still operating. Nearly 100 workshops in the United States, 
Canada, and Puerto Rico have been organized from this program to teach Pi-
agetian teaching methods. During the first five years of the 1970s his educa-
tional projects attracted over $400,000 in grant money, mostly from NSF. 
* * * 
Of the seventy-one professors hired over the entire history of the department, 
thirty-four started during this expansion period from 1960 to 1976. Since most 
of them are still on the staff, it is clear that this group has dominated the last 
half-century of the department's history and their influence will be felt well 
into the next century. Accompanying the growth in staff were important 
changes in the curriculum, a rebirth of astronomy in the Physics Department, 
the expansion into new and existing buildings, and the addition of new pro-
grams including the founding of the Department of Computer Science by a 
member of the Department of Physics and Astronomy. 
Since most of the faculty added at this time have been active in research, 
the research productivity of the department increased dramatically. As re-
search grants and contracts came in, travel to national and international 
meetings at first became possible and later, routine. Nebraska had rejoined 
the world community of physicists and astronomers. 
7 
A Stable, Productive 
Period, 1976-1990 
By 1970 the enrollment at the university had levelled off and thereafter 
showed only small increases. Budgets, which had been increasing with the 
size of the student body, also began to grow more slowly, leading to fund-
ing problems. Mid-year cuts in the university budget, always especially 
painful, were made several times during this period. 
After the professorial appointments of Anthony Starace and Edward 
Jones in 1973, the rapid growth of the department was over. In 1975 The-
odore Jorgensen retired and David Golden resigned. After Edward 
Schmidt was added that year and Paul Burrow the following year, the de-
partment entered a long period of stability and no new professors were ap-
pointed for the next twelve years. This kind of situation presents advan-
tages as well as problems. Interviewing and hiring new professors had 
taken a great deal of time; time which could otherwise have been spent do-
ing research or in other ways. After 1976 the department was free from 
those chores for an extended period, and made good use of the time. Stabil-
ity also allowed time for the forging of stronger relationships among the 
faculty, the encouragement of collaborations, and the development of a 
greater feeling of community. During this period the department was re-
markably free of the sort of strife and dissension that has caused bitter feel-
ings and strong emotions in some departments. The general mood in the 
department was instead one of camaraderie and friendliness. 
On the other hand, a long, stable period could lead to stagnation. With-
out the influx of new blood and vigorous young people with new ideas, the 
department could easily have tended toward decay. Yet by and large it re-
mained vigorous throughout the period. Postdoctoral research associates and 
visiting professors helped provide the needed flow of new ideas, the research 
productivity remained high, and new sources of funds led to new programs 
and improvements in both teaching and research. The amount of research 
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Fig. 7.1. David Sellmyer in November 1987, faculty member since 1972, 
department chairman 1978-84. 
money from grants and contracts sponsored by federal agencies increased 
from $340,000 in 1975 to $1,480,000 in 1989 even though the size of the faculty 
decreased slightly. During the same period fifty-one Ph.D.'s were granted. 
Near the end of this period there were several retirements, resignations, 
and reassignments which left vacancies, and in 1988, for the first time in 
twelve years, two new professors were hired followed by another in 1989. 
DEPARTMENTAL CHANGES 
A. A New Name for the Department 
After the astronomy program was firmly in place, it appeared to be appro-
priate to change the name of the department. In May 1975 the department 
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Fig. 7.2. Anthony F. Starace in November 1988, faculty member 
since 1973, department chairman since 1984. 
passed a resolution recommending that the name be changed to "The De-
partment of Physics and Astronomy," a recommendation acted on favora-
bly by the Board of Regents at their June 21, 1975 meeting. 
B. Changes of Chairmen 
In 1978, after two three-year terms as department chairman, Leo Sartori re-
signed the chairmanship and David Sellmyer was named to take his place. 
Sartori then took a leave of absence which extended for three years during 
which he worked for the U.S. Arms Control and Disarmament Agency as 
a scientific consultant at the SALT negotiations in Geneva, Switzerland. 
Again in the spring of1979 he was a senior adviser to the SALT delegation. 
Sartori has been active in the Forum on Physics and Society of the Ameri-
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Table 7.1. Department Chairmen 
1888-1905 
1905-1919 
1919-1922 
1922-1949 
1949-1952 
1952-1953 
1953-1955 
1955-1962 
1962-1966 
1966--1970 
1970--1972 
1972-1978 
1978-1984 
1984-presen t 
DeWitt Bristol Brace 
Clarence A. Skinner 
JohnE. Almy 
Henry H. Marvin 
Theodore P. Jorgensen 
Nels Bengston (Executive Secretary) 
Donald C. Moore (Acting Chairman) 
Robert L. Chasson 
Edward J. Zimmerman 
Henry S. Valk 
M. Eugene Rudd (Acting Chairman) 
Leo Sartori 
David J. Sellmyer 
Anthony F. Starace 
can Physical Society and was its chairman in 1984-85. In 1987 he testified 
before Congress concerning a year-long study ofD.S. and Soviet compli-
ance with arms control treaties. During the 1988-89 academic year he 
worked at the Office of Arms Control in the Department of Energy, where 
he participated in an intensive policy review conducted by the Bush ad-
ministration after it took office. 
In 1984, after completing two three-year terms, Sellmyer stepped down 
from the chairmanship and Gerry Meisels, Dean of the College of Arts and 
Sciences, appointed Anthony Starace to that position. A list of the depart-
mental chairmen is given in Table 7.1. 
C. Departmental Plans and Reviews 
The budget cuts in the mid-1970s resulted in are-evaluation of priorities of 
various aspects of departmental work. On the university level it was an-
nounced that certain "Areas of Excellence" were to be targeted to receive 
additional funding from the university budget, presumably at the expense 
of other areas. In July 1975 Chairman Sartori and the Advisory Committee 
wrote an Area of Excellence Proposal which established goals for teaching, 
research, and service, and spelled out the budget needed to reach those 
goals. Even though not funded, some of the goals were attained, such as 
the development of an advanced electronics course, the provision of a Sat-
urday morning course for grade school children, and the restoration of the 
public viewing nights at the Behlen Observatory which had been re-
stricted due to a shortage of funds. 
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Fig. 7.3. External review committee. Left to right: Eugen Merzbacher, C. N . Yang, 
and Robert B. Coleman. March 1982. 
In 1979 under Sellmyer as chairman, a Departmental Plan for Improve-
ment was submitted to the Dean and Executive Committee of the College 
of Arts and Sciences. The goal stated in that plan to increase the total grant 
and contract support to $1. 5 million was reached, but not until three years 
after the 1984-85 year envisioned. Some other parts of the plan, such as the 
publication of an annual departmental newsletter and the establishment of 
a helium-liquifaction facility, were also carried out. 
The University announced a Five-Year Plan for improvement in 1981 
and the colleges and departments all prepared documents as parts of this 
plan. However, since the Department of Physics and Astronomy had so re-
cently written a similar document, most of that plan was adopted as the de-
partment's part of the Five-Year Plan. 
An important objective stated in both the 1979 Improvement Plan and 
the 1981 Five-Year Plan was the establishment of a periodic departmental 
review including a visit by an outside committee of outstanding scientists. 
This was begun in 1982 with the preparation of an extensive self-study 
document. 1 The external review committee consisted of Robert B. Cole-
man of the University of Virginia, Eugen Merzbacher of the University of 
North Carolina, and C. N. Yang from the State University of New York at 
Stony Brook. While all three were distinguished scientists, the fact that 
Yang was also a Nobel Laureate gave their report added authority. 
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In the report, the review committee gave the department high marks for 
the impressive work they were doing in the face of a restricted budget. 
They noted the department's national and international recognition in sev-
eral research areas and encouraged additional state support to go with the 
already commendable amount of federal funding attracted by the depart-
ment. They also endorsed the proposed plan for strengthening existing re-
search groups when positions became available. The committee members 
were amazed that the department was able to handle so many courses with 
the small number (eighteen) of teaching assistantships that were allotted at 
that time. Besides asking for an increase in the T A budget, they also recom-
mended doubling the departmental operating budget. 2 
Another comprehensive departmental review was conducted in 1988 
under Chairman Starace. 3 The outside committee at that time consisted of 
David W. Lynch from Iowa State University, Bernd Crasemann of the 
University of Oregon, andJohn S. Gallagher, Director of the Lowell Ob-
servatory at Flagstaff, Arizona. In their report they noted that in spite of be-
ing rather static for nearly a decade and a half, the department was a vig-
orous one with active research in several areas, a good rapport between 
faculty and graduate students, and a higher morale than they had expected, 
given the low salaries and the lack of new faculty for many years. They 
thought that the department carried out its teaching function well, but 
suggested reducing the required number of semesters of the intermediate 
laboratory course and adding a course in mathematical physics for gradu-
ate students. Their report also recommended increasing the ratio of experi-
mental to theoretical researchers in the department, extending and diver-
sifying the solid-state and atomic physics groups, and adding a junior 
faculty member to the astronomy group. Most of their recommendations 
have been or are being implemented. 
D. New Sources of Funds 
In 1977, following recent practice in a number of other universities, the 
University of Nebraska began making rebates of a fraction of the overhead 
money from outside grants and contracts to the subdivisions which gener-
ated it. The rebate went first to the college, which, in turn, gave a fraction 
to the department. Some of the funds were retained at that level to provide 
for departmental projects and the remainder was given to the principal in-
vestigator of the grant for use on his project. The rebate coming to the De-
partment of Physics and Astronomy in 1984, for example, was $16,000. 
In December 1983, a gift of $1.2 million was made to the university by 
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Mr. and Mrs. James C. Coe of Phoenix, Arizona. Mr. Coe, who had re-
ceived a B.S. degree from Nebraska in 1923 and an S.M. from MIT in 1929, 
had a career devoted to work on communications and related matters for 
several agencies of the Department of Defense. He arranged for the De-
partment of Physics and Astronomy to receive one-fourth of the income 
generated by his gift. This has amounted to about $24,000 annually. He has 
specified that the money be used to provide state-of-the-art equipment for 
undergraduate and graduate instruction and research. 
From time to time, physics alumni have made gifts to the department, 
but starting in 1984 a specific request for contributions has been made 
through the department newsletter. This has resulted in an appreciable in-
crease in income from this source. Typically forty to sixty people and their 
employers have contributed $7000 to $8000 a year. Unrestricted gifts such 
as these have been extremely helpful and have been used to support the pur-
chase of capital equipment items, graduate and undergraduate fellowships, 
and invited lecturers. 
TEACHING 
A. Distinguished Teaching Awards 
The department has always taken its teaching responsibilities seriously. 
While the satisfaction of working with students was the major reward over 
much of the history of the University, in recent years excellence in teaching 
has been further recognized by the presentation of Distinguished Teaching 
Awards and Burlington-Northern Outstanding Teacher-Scholar Awards. 
These awards have typically carried stipends of one to three thousand dol-
lars. A relatively small number are given each year on a university-wide 
basis and members of the Department of Physics and Astronomy have re-
ceived a disproportionately large share of these awards. A list of the win-
ners is given in Table 7.2 along with a list of those who have received Out-
standing Research and Creative Activity Awards. 
B. Innovations in Teaching 
Some of the reforms called for during the period of student unrest in the 
early 1970s were greater flexibility in a student's program, increased partic-
ipation by the students in educational decisions, and more individualized 
instruction. One response to this was the development of personalized sys-
tems of instruction. The so-called Keller plan of teaching, developed by 
Fred S. Keller, a psychologist at the University of Michigan, was first used 
on a large scale by the Physics Department at MIT. The plan was adopted 
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Table 7.2. University Awards 
1963 
1972 
1973 
1979 
1980 
1981 
1989 
1979 
Distinguished Teaching Awards 
Theodore P. Jorgensen 1981 Paul D. Burrow 
Donal]. Burns 1983 C. Edward Jones 
Robert G. Fuller 1983 Donald]. Taylor 
Robert]. Hardy 1985 James A. R. Samson 
N orman Simon 1986 Robert G. Fuller 
Edgar A. Pearlstein 1987 William B. Campbell 
1991 Roger D. Kirby 
Burlington-Northern Outstanding Teacher-Scholar Awards 
Duane H. Jaecks 1991 M. Eugene Rudd 
Awards for Outstanding Research and Creative Activity 
Joseph Macek 
1987 
1982 John R. Hardy 
James A. R. Samson 
in this department in 1971 by Robert Fuller and subsequently used by three 
or four other professors in their teaching. 
In place oflectures, the instructor prepared study plans and objectives 
and a set of examinations. A student, proceeding at his or her own pace, 
read an assigned section of the textbook and discussed any difficulties with 
the instructor or with one of the student tutors assigned. The student then 
took the examination on that section and, if unsuccessful, retook it as 
many times as necessary to demonstrate mastery of that unit before going 
on to the next unit. The self-pacing feature was especially popular with 
many students and some said that their Keller plan course was among the 
best that they had ever had. Some instructors liked teaching by this 
method, while others did not. After three or four years of use of the plan, it 
became difficult to recruit the many volunteer undergraduate tutors re-
quired. As with many innovations, after the initial excitement wore off, in-
terest waned. The cost of providing paid tutors was deemed too great and 
the plan was dropped. However, the lesson plans developed for the intro-
ductory Keller course for engineers are still being used when the course is 
taught by correspondence. 
Computer-assisted instruction was made more available to the students 
when the Physics Resource Room was opened inJanuary 1983. This room, 
furnished largely at the initiative of Robert Fuller, featured four computers 
(a gift of the Tandy Corporation), with a file of programs available to help 
students in the elementary courses in their studies of specific topics in 
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physics. In addition, a continuous-loop motion picture projector with 
short single-concept films was placed in the room for student use. Carpet-
ing and the provision oflounge-type chairs made the room more inviting. 
The Resource Room has also been used for the free tutoring provided by 
graduate Teaching Assistants thirty or more hours per week. The remodel-
ing and furnishings for the room were paid for by a Comprehensive Assis-
tance to Undergraduate Science Education (CAUSE) grant from NSF. Later 
the Tandy computers were replaced and the room provided with eight new 
computers for student use. 
C. Service Courses 
From very early times, two introductory courses in physics were offered, 
one for the more mathematically inclined students such as engineers and 
those intending to major in physics, mathematics, or chemistry, and a sec-
ond, less technical course for others. A separate course was also offered for 
many years to agriculture students; but it was dropped about 1967. In the 
1920s T. T. Smith taught a course in the history of physics. 4 A survey 
course in modern physics designed to meet the needs of high school 
teachers was offered in the summer sessions until 1986. In the 1970s many 
additional elementary-level courses were added, partly in response to stu-
dent agitation for greater relevance (especially to environmental and con-
servationist concerns), and partly as a result of a need to attract more stu-
dents at a time when administrators were looking critically at the student 
credit hour production of all of the university departments. These courses 
helped meet the needs of a diversified student body. 
The Descriptive Astronomy course, already mentioned, was begun in 
1971, grew rapidly, and has continued to draw large numbers of students. 
In the same year Theodore Jorgensen instituted a new one-semester course 
called The Changing View, which dealt with the philosophic;il and histori-
cal aspects of physics and its impact on other fields. This course was 
dropped in 1982, but a two-semester course with a similar goal called Lib-
eral Arts Physics was begun by Eugene Rudd, first as a special topics 
course, and in 1982 as a regular course. This course contained enough 
mathematics that it satisfied the quantitative physical science requirement 
of the College of Arts and Sciences and therefore it has attracted many non-
science students. After 1989 it was converted into a one-semester course. 
Issues in Science and Religion, another course started by Jorgensen, was 
taught for few years in the 1970s as a special topics course. 
Environmental concerns were addressed in two different courses: Cur-
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rent Topics in Environmental Science, which was taught from 1972 to 
1986, and Our Physical Environment from 1974 to 1982. A cours~ called 
General Physics for the Health Professions was designed by Donal Burns 
for physical therapists and medical technologists and taught from 1974 to 
1982. The basic non-technical introductory course (originally labelled 
Physics 1 and 2) was eventually divided into two courses: one for pre-med-
ical students and the second for all others; but eventually the second one 
was dropped. The first was continued as General Physics for the Life Sci-
ences and later as General Physics for the Biological Sciences. 
Two one-semester courses without laboratory were still operating in 
1989. Elements of Physics, started in 1976, was intended primarily for ar-
chitecture students and a non-mathematical course called Descriptive 
Physics was taught for a number of years by Robert Katz. The department 
has also participated in the University Honors Program with a one-semes-
ter seminar in physics. A course for music students entitled Physics ofMu-
sic was started in 1974 and taught by Edgar Pearlstein. John Weymouth de-
veloped a course for archaeology students called Physical Methods of 
Archaeology in 1972 and Leo Sartori began his Elementary Relativity 
course in 1976. The number and unusually wide range of service courses 
offered by the department is another indication of its committment to 
teaching. 
D. Saturday Science Course 
Dissatisfaction with his son's science instruction in grade school led Duane 
Jaecks to start a program for fifth- and sixth-grade students which has been 
operating continuously since 1974. Students contacted through the Lin-
coln Public School system come to the university on five consecutive Sat-
urdays each fall to hear a lecture with numerous demonstrations on a topic 
in physics and to do laboratory work related to that topic. Two sections, 
morning and afternoon, have accomodated forty-five students each and 
there have always been more applications than could be accepted. A mini-
mal charge to the students is used to pay a small stipend to the professors 
who give the lectures and to the graduate students who oversee the labora-
tories. It also pays for supplies, since during each session the student makes 
something which he can take home. When they study light, for example, 
each makes a spectroscope, and in their study of electricity they make elec-
troscopes and electromagnets. In the first year, Jaecks gave all of the lec-
tures himself, but subsequently the work has been divided up among sev-
eral professors who give the lectures and show the demonstrations. 
Schmidt and Kirby have taken their turns being in charge of the program, 
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Fig. 7.4. Roger Kirby with grade school students in the Saturday Science Course, 
ca. 1978. 
which is currently being directed by Clifford Bettis. Several faculty mem-
bers have contributed money to give scholarships to students who cannot 
afford the fee. 
RESEARCH AREAS 
A. Condensed-Matter Physics 
Because many solid state physicists became involved with fluids, poly-
mers, and the like as well as with solids, the Division of Solid State Physics 
of the American Physical Society decided in 1978 to change its name to the 
Division of Condensed Matter Physics. The solid staters in the department 
followed suit and indicated that they would henceforth like their group to 
be known by that name as well. 
In 1975 this group included experimentalists Kirby, Pearlstein, Sell-
myer, and Weymouth, and theorists John Hardy, Robert Hardy, and Jas-
wal. The group was augmented by courtesy appointments to Frank G. 
Ullman in 1972 and John A. Woolam in 1982, both in the Electrical Engi-
neering Department, and to Craig J. Eckhardt in 1989, a member of the 
Chemistry Department. In addition, visiting scientists from China, Korea, 
and from other laboratories in the United States have spent extended pe-
riods with the group. Sellmyer was named George Holmes Professor of 
Physics in 1987 and John Hardy received one of the 1989 University ofNe-
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braska Awards for Outstanding Research and Creative Activity. 
In the late 1970s the experiments of S ell myer, Kirby, and Ullman began 
to require the use ofliquid helium which at that time had to be shipped in 
from Texas. Not only was this inconvenient, but it required the purchase 
of100 liters at a time and planning in advance for its use when it arrived. At 
Sellmyer's request, Pearlstein wrote a grant proposal to NSF for a helium 
liquifaction facility to be installed in the Department. An important feature 
of the planned facility, mandated by a conservation-minded Congress, 
was the ability to recover the helium which boils off, compress and purify 
it, and reliquify it. The total cost of the liquifier, which was installed in 
1980, was $164,000, with NSF supplying $77,000 and the University the 
rest. After operating successfully for a while, the liquifier developed prob-
lems and remained idle for a few years until funds were found to repair it 
and to provide a technician to operate it. 5 
Members of the group have studied several problems of current interest, 
such as high-temperature oxide superconductivity, artificial nanostruc-
tured magnetic multilayers, phase transitions in ferroelectric and incom-
mensurate structures, new strongly magnetic rare earth-transition metal 
phases, the physics of magneto-optic and longitudinal recording mate-
rials, electronic and structural properties of carbon-based fibers and films, 
electronic structure of itinerant magnets, and metallic glasses. 
An important recent development was the establishment in 1988 of the 
Center for Materials Research and Analysis (CMRA), headed by Sellmyer. 
This was a part of the Nebraska State Research Initiative which was funded 
by a state appropriation planned to reach $20 million per year by 1992. The 
funds were to provide state-of-the-art equipment, seed money for young 
faculty members, and the encouragement of collaborative new inter-
disciplinary research by senior faculty members. Sy-Hwang Liou was 
hired as assistant professor in the department in 1988 using funds supplied 
partially from CMRA. Liou had held postdoctoral appointments at Johns 
Hopkins University and at AT&T Bell Laboratories. An additional con-
densed-matter experimentalist came in January 1990. This was Joseph 
Woods, who had spent three years as a postdoctoral research associate at 
MIT doing research in surface magnetism. 
Major facilities used by this group in addition to the helium liquifier 
have included a 100-kilogauss superconducting magnet, a Faraday suscep-
tibility balance, a sensitive SQUID magnetometer, Raman and Brillouin 
scattering spectrometers, argon-ion and dye lasers, a Fourier-transform in-
frared spectrometer, an x-ray fluorescence analysis spectrometer, x-ray dif-
fractometers, a crystal-growth laboratory, a Mossbauer effect spectrome-
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Fig. 7.S. Roger Kirby with x-ray diffraction apparatus, November 1987. 
ter, a spectroscopic ellipsometer, two transport-properties laboratories, a 
magneto-optic Kerr rotation spectrometer, and an angle-resolved UHV 
photoemissions system. 
B. Atomic, Molecular and Optical Physics 
The Cockroft-Walton accelerator, built by Jorgensen in 1950, has been op-
erated continuously ever since it was built, but by 1988 its age began to 
cause problems and it was decided that a major overhaul was needed. A 
new accelerating column, manufactured in England, was installed along 
with a completely new ion source, drift tube, and pumping system. The 
original "cage," power system, high-voltage supply, and analyzing mag-
net were retained. The cost of the upgrade was nearly $25,000, several 
times the entire cost of the original accelerator. Funds for the project came 
from the NSF grant ofRudd and Jaecks. 
The experimental and theoretical work in this group has been unusually 
broad, and has included photon, electron, ion and neutral atom collisions 
with atoms, molecules, and surfaces, laser atomic physics, quantum 
chemistry, and scattering theory. Interactions between theorists and exper-
imentalists have been especially productive. 
In the ion-atom work, the areas of special interest were the measurement 
of differential ionization cross sections, multiple ionization, alignment and 
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Fig. 7.6. Emeritus Professor TheodoreJorgensen with the refurbished acce1erator, 
December 1988. 
orientation, and three-body breakup. Low energy electron scattering on 
systems ranging from atomic hydrogen to large organic molecules has 
been studied with emphasis on the temporary negative ion states formed in 
the collisions. Highly accurate photoionization and other photon cross sec-
tions were measured using the instrumentation at Nebraska and also the 
synchrotron radiation sources at Brookhaven National Laboratory and at 
the University of Wisconsin. 
In December 1976 the atomic physics group hosted the annual meeting of 
the Division of Electron and Atomic Physics of the American Physical Soci-
ety. There were 250 registrants at the three-day meeting representing thirty-
two states, the District of Columbia, two Canadian provinces, and two 
foreign countries. In 1979 Rudd, who had been the Chairman of the local 
committee for the meeting, was elected Vice Chairman of the Division, suc-
ceeding to the Chairmanship the following year. Ten years later, Anthony 
Starace was elected to the same posts except that in the interim the name had 
been changed to the Division of Atomic, Molecular and Optical Physics. 
Three members of the atomic physics group have been honored with 
Regents Professorships. Already mentioned was Kenneth Smith, who was 
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so honored in 1968. In 1980 James A. R. Samson was named Charles Mach 
Professor of Physics and Joseph Macek became George Holmes Professor 
of Physics in 1986. Samson also received the University of Nebraska Out-
standing Research and Creativity Award in 1987. 
In 1979 Macek from Nebraska and James McGuire and Chii-Dong Lin 
from Kansas State University started a program of informal annual meet-
ings of the atomic physics groups from the two universities which were 
separated by only 125 miles. Alternating between Lincoln and Manhattan, 
Kansas, the meetings have been held on Friday evenings and Saturday 
mornings every fall since then. Because the names of the athletic teams of 
the two schools were the "Wildcats" and the "Cornhuskers," the atomic 
physics meetings were dubbed the "Wild-Corn Conferences." More re-
cently, researchers from Drake University in Des Moines, Iowa, and from 
the University of Missouri at Rolla have also attended. While the organiza-
tion has been informal and the meetings kept inexpensive so that students 
can attend, a good deal of high-level physics has been presented and several 
inter-university collaborations have resulted. 
Two vacancies in the atomic physics group occurred in the late 1980s. 
Bums had shared his time between the department and the College of Arts 
and Sciences from 1977 to 1982 while he was an associate dean of the college. 
But in 1986 he became the Assistant (later Associate) Executive Vice President 
and Provost of the University of Nebraska, a post which removed him from 
active membership in the department. In 1988 Macek accepted an appoint-
ment as professor of physics at the University of Tennessee and as a Univer-
sity of Ten ness eel Oak Ridge National Laboratory Distinguished Scientist. 
An assistant professor, David W. Duquette, was added to the group in 
1988. His postdoctoral work was done at the Harvard College Observa-
tory in his field of experimental laser spectroscopy and thermal-energy 
collisions of excited atoms, molecules and ions. Filling the vacated atomic 
theory position in 1989 was Ilya Fabrikant who had been a Senior Research 
Fellow at the Institute of Physics in Riga, Latvia, a Visiting Scholar at the 
University of Chicago, and a Visiting Scientist at the Harvard-Smithso-
nian Center for Astrophysics. Fabrikant's specialties were low-energy 
electron scattering by atoms and polar molecules, spectra of highly excited 
Rydberg atoms, and the photodetachment of negative ions. 
C. Astronomy and Astrophysics 
With the addition of Edward G. Schmidt in 1974, the astronomy group 
had four permanent staff members: Leung, Simon, Taylor, and Schmidt. 
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The research program in this area has included both theoretical and obser-
vational work on binary and variable stars and star clusters. While most of 
the theoretical research has been carried out with the aid of university com-
puter facilities, the observational work has been done here at the Behlen 
Observatory and at Kitt Peak National Observatory in Arizona, Cerro 
Tololo InterAmerican Observatory in Chile, and on the orbiting Interna-
tional Ultraviolet Explorer observatory. 
The studies of binary stars have been concerned mainly with theoretical 
modeling of double-star systems. In 1987 Leung, with Zong-Yun Li, a col-
laborator from Nanjing University in China, made an extensive computer 
analysis of earlier observations made on the binary system known as 5 
Ceti. They concluded it was the largest known binary system with masses 
of fifteen and ninety solar masses. The work on star clusters has been ob-
servational in nature, and has concentrated on such questions as the dis-
tances and ages of clusters, the elemental abundances of stars in clusters, 
and the presence of various types of stars in clusters. In the area of variable 
stars, there has been both theoretical and observational work. The theoreti-
cal investigations have been directed at devising models for pulsating stars 
which explain their properties in terms of the evolutionary status of the 
stars. The studies of variable stars have concerned various types of pulsat-
ing variables, and have been directed toward obtaining the observational 
parameters for these stars which can be used in theoretical studies. 
The astronomy group received an NSF grant of $80,000 in 1985 which 
was combined with $20,500 of university support to upgrade the facilities 
at Behlen Observatory to a state-of-the-art level. The major change was 
the addition of a charge-coupled device (CCD) camera, a high-performance 
relative of the video camera. This detector is able to achieve a high sensi-
tivity by being cooled to liquid-nitrogen temperatures to suppress the dark 
noise. It is used in conjunction with a triple-automated filter slide, de-
signed by Schmidt. The improvement in the detection and electronic sys-
tems gave the thirty-inch telescope at the observatory a light gathering 
power equivalent to that of the Mt. Palomar 200-inch telescope. Schmidt 
was named Director of the Observatory in 1985. In the fall of that year a 
half-dozen public open houses were held in connection with the appear-
ence of Halley's Comet. Over 2500 people attended these sessions at the 
observatory. 
The twelve-inch lens ground by Dr. Charles S. Minnich in 1906 which 
was to be part of the telescope and observatory proposed by Swezey, was 
eventually lost, as related in Chapter 4. In the 1970s Minnich's grandson, 
Commander Charles B. Minnich, wrote the university to inquire about 
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Fig. 7.7. Minnich telescope before installation, 1987. 
the lens, asking that it be returned to him if it were not being used. The lens 
had evidently been stored successively in a steam tunnel, in a location un-
der the Memorial Stadium, in a vault in the old Administra1:ion Building, 
and in Nebraska Hall, but by the mid 1970s it could not be located. In 1984 
Taylor and Starace made a further unsuccessful attempt to find it and sent 
Commander Minnich copies of all the letters and other documents relating 
to the matter that could be assembled. Minnich was pleased to receive the 
material, and after a visit to the campus in 1985 sent a six-inch lens, also 
made by his grandfather, to show his gratitude. In addition, he offered a re-
ward of $5000 if the twelve-inch lens could be found. However, in spite of 
vigorous efforts, the lens was never located. 
The six-inch lens, however, was put to good use. Taylor designed a 
unique Coude refracting telescope which was mounted in the window of 
the Astronomy Resource Room on the second floor of Ferguson Hall. The 
lens became the objective of the instrument which could be used by stu-
dents for viewing the sun as well as planets, stars, and other astronomical 
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Fig. 7.8. Anthony Starace and Commander Charles Minnich at the entrance to the 
Minnich Astronomical Computing Center, 1987. 
objects in the southern sky. To assist in the construction of the telescope, 
Commander Minnich made additional contributions totalling $10,000. 
The 500-lb, gold-anodized telescope was constructed by Jerry Moore in 
the department machine shop according to Taylor's plans. 
Minnich contributed an additional $23,000 for a computing center for 
astronomy students. This consisted of a central Micro-vAx II computer, 
eight terminals, disk and cassette data storage facilities , and four printers. 
The computer could also be used to analyze image data from the CCD solid-
state camera at the Behlen Observatory. Commander and Mrs. Minnich 
were present on May 5,1988 when the Minnich Telescope and the Minnich 
Astronomical Computing Center were dedicated. Presiding over the dedi-
cation ceremonies was Chancellor Martin Massengale. 6 
Sixty-five astronomers from seventeen countries gathered in Lincoln on 
August 15-17, 1988 for an international meeting entitled "Pulsating Stars 
and Fundamental Problems in Astronomy." The meeting, designated as 
Colloquium 111 by the International Astronomical Union, continued a se-
ries of meetings held in alternate years since 1974 at various institutions. 
The subject of variable stars has been a major focus of research at Ne-
braska. 
D. Elementary Particle Physics 
The theoretical group consisted of Campbell, Finkler, Jones, Joseph, Mor-
gan, and Schlitt over most of this period, but after a two-year leave of ab-
sence, Schlitt left in 1988 to take a position at City College in New York. 
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The group has studied a wide range of problems in elementary particle 
physics, Yang-Mills field theories, statistical theory, the quantum electro-
dynamics of high-Z atoms, gravitational theory, and the theory of non-
linear systems. 
E. Track Physics 
Robert Katz's theory of radiation damage, based on his earlier studies of 
tracks in photographic emulsions made by cosmic-ray particles, was ex-
tended to new areas. Radiation damage in etchable plastics, photoresists, 
scintillation counters, chemical systems, biological cells and tissues, and 
computer chips have all been shown to respond to treatment by this model. 
A Track Physics Conference was held in Lincoln in 1988 to honor Katz at 
the time of his retirement. On that occasion he was presented with a Certif-
icate of Appreciation by the U.S. Department of Energy. More than forty 
scientists from the United States and Europe attended the conference. 
F. Archaeo-Physics 
In the early 1970s John Weymouth became interested in the application of 
physical methods to the solution of problems in archaeology. His first 
work in that area utilized x-ray diffraction to analyze prehistoric pottery. 
Thermoluminescence and other methods were used to date artifacts. More 
recently, the emphasis has been on methods of surveying potential archae-
ological sites. These include soil resistivity surveying, the use of ground-
penetrating radar, and proton magnetometer measurements. The work, 
carried out in collaboration with archaeologists, has been supported by 
several different federal and state agencies. Weymouth has also participated 
extensively in archaeological studies in Europe, and in 1987 was asked by 
NATO'S Science for Stability Program to act as a consultant to a project in 
Greece supported by that program. 
G. Physics Education 
Robert Fuller continued his study of the teaching of physics, making it into 
such an active area of scholarly work that it has received national recogni-
tion. Following his work with physics films, he pioneered the use of video-
discs in physics education. in 1989 he proposed a National Interactive Me-
dia Project for Secondary Physical Science Courses, which received a grant 
of$590,000 from the U.S. Department of Education. 
In 1980 Fuller was elected President of the American Association of 
Physics Teachers and received the AAPT Distinguished Service Citation in 
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Fig. 7.9. Duane Jaecks with apparatus used to measure aberrations of objective 
lenses of historic telescopes, 1985. 
1985. The following year he was one of six faculty members in the country 
recognized by the American Association for Higher Education for his edu-
cationalleadership. In 1987 Fuller was selected as the Editor of the Instruc-
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tional Materials Center established at the University of Nebraska by AAPT. 
He and visiting colleagues have explored the uses of modern interactive 
computer and videodisc technologies for teaching physics. 
H. Historical Studies of the Telescope 
During the first-half of1986 Duane Jaecks carried out a unique set of mea-
surements designed to allow him to trace the development of the achro-
matic telescope in its developmental period from 1750 to 1825. Using a six-
inch concave mirror, a set of interference filters, and a micrometer-adjusted 
knife edge, he made measurements of the chromatic and spherical aberra-
tions of about 200 historic telescopes in museums in England, Holland, 
and Germany. In addition to aberrations, he was able to photograph knife-
edge patterns which revealed striations in the glass and non-uniformities of 
the surfaces. The work, supported by a grant from the National Science 
Foundation and by the Oxford Museum of the History of Science in Eng-
land, was reported to the Scientific Instrument Society in Oxford, England 
and to the International History of Science Society in Florence, Italy. At the 
Tyler Museum in Leiden, Holland, he was even allowed to make these 
measurements on a lens made in the seventeenth century by Christian 
Huygens which was used by him to discover Titan, the largest satellite of 
Saturn. 
* * * 
While the department experienced no dramatic changes in this period, it 
grew instead in the diversity of its course offerings and in the strength and 
variety of its research programs. Recognition both from inside and outside 
the university came to many of the faculty members. Toward the end of 
this period retirements and resignations have begun to open up new posi-
tions and the department, which had no new faculty members for over a 
decade, will now have new opportunities for development. 
8 
Epilogue 
The discovery of the principle of the electric battery by Alessandro Volta in 
1800 signaled the beginning of a century of development of electricity as a 
useful, practical means ~f transporting and utilizing energy. Humphry 
Davy's invention of the electric arc light, Hans Christian Oersted's discov-
ery of the magnetic effects of electric currents, the flood of electrical experi-
ments by the French scientists, Biot, Savart, and Ampere, and the discov-
ery of electromagnetic induction by Michael Faraday and Joseph Henry, all 
helped lay the groundwork for the practical uses of electricity which were 
soon to come. Thomas Edison and George Westinghouse put many of 
these scientific ideas into use and by 1886 the first commercial installation 
for electric lighting was in operation in Buffalo, New York. The rapidly 
growing demand for scientists and engineers trained in the new science of 
electricity had a strong influence on the Physics Department at the Univer-
sity of Nebraska, especially after DeWitt Bristol Brace came in 1887. A 
large amount of electrical apparatus was purchased for the department and, 
as described in Chapter 2, the foundations for the future Department of 
Electrical Engineering were laid in the Physics Department at that time. 
Four years prior to the founding of the University of Nebraska, James 
Clerk Maxwell proposed the electromagnetic field theory which in one 
stroke explained all of the phenomena oflight in terms of the laws of elec-
tricity and magnetism. Brace had been a student of Hermann von Helm-
holtz in Berlin and it was another of Helmholtz's students, Heinrich Hertz, 
who was the first to artificially produce electromagnetic fields in the form 
of radio waves. This seemed to provide proof of the existence of an electro-
magnetic wave medium, the ether. The difficulties in comprehending the 
concept of the ether and of detecting its presence occupied the best minds 
of the time and soon led Brace to the brilliant experiments at Nebraska 
which won him wide acclaim early in the twentieth century. 
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Shortly before the turn of the century, Wilhelm Rontgen's sensational 
discovery of x-rays was repeated in several laboratories including the 
Physics Department at Nebraska. Other than some public demonstrations 
of the phenomenon, however, little was done with it, but J. J. Thomson's 
study of electrical discharges and cathode rays which led to the identifica-
tion of the electron was pursued for some time as a line of research at Ne-
braska. John Almy, in fact, spent part of his leave of absence in 1904 with 
Thomson at Cambridge. 
The two great twentieth century theoretical advances in physics, 
namely the theories of relativity in 1905 and 1916 and the quantum theory in 
the 1920s, were European products and were not generally pursued as sub-
jects of original research at American universities, including the University 
of Nebraska, until some time later. 
The study of the physics of the nucleus began with Becquerel's chance 
discovery of radioactivity in 1896. was continued with the well-known 
work of Marie and Pierre Curie, and carried further by Ernest Rutherford, 
whose alpha-particle scattering experiments led to the nuclear model of the 
atom in 1911. The neutron was discovered by Chadwick in 1932. Nuclear 
physics became a popular area of study after World War II because of the 
stimulus of the development of the nuclear bomb at Los Alamos, New 
Mexico. Theodore Jorgensen took a leave of absence from the University 
of Nebraska to work on that project and after the war continued studies of 
nuclear physics using the accelerator which he built when he returned. His 
research later turned to the outer parts of the atom, however, and laid the 
cornerstone for the large atomic physics program which developed in the 
1960s and 1970s. Other nuclear physics research was done by Professors 
Daitch, Jackson, Goldhammer, and Donald Moore in the 1950s and early 
1960s. By about 1960 advances in vacuum technology, particle detectors, 
and other instrumentation opened the way to a large increase in activity in 
experimental atomic physics. The advent of the space program and plasma 
fusion research gave additional impetus to the field of atomic collision 
physics. A few years later the availability of fast computers led to a large 
expansion of theoretical research in atomic physics. The University ofNe-
braska has been in the forefront of both experimental and theoretical 
atomic collision physics since that time. 
In 1913 W. L. Bragg first observed x-ray diffraction from crystalline ma-
terials. It was early studies of crystallography, such as Bragg's, and mea-
surements of the thermal, electrical, magnetic and optical properties of 
materials that led to the gradual coalescence of such interests into the field 
now called solid state or condensed matter physics. This field is perhaps 
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best known for the invention of the transistor by Bardeen, Brattain and 
Schockley in 1948; a development which was to be of enormous impor-
tance to society. As early as 1905, members of the Nebraska Physics De-
partment were already studying the physical properties of metals, metal 
films, and liquids and published many papers on subjects that would now 
be classified under condensed matter physics. H. N. V. Temperley, who 
spent a year at Nebraska as a visiting professor, also worked in this area, but 
the present so1id state program in the Department began in 1956 when 
Edgar Pearlstein joined the staff. This research group has since grown to be 
the largest one in the Department. 
Although Goodwin Swezey faithfully taught students astronomy for 
many years and wrote several popular articles and books and an astronomy 
laboratory manual, he did not pub1ish original astronomical research, nor 
did his successor Oliver Collins. Much of astronomy at the time was celes-
tial mechanics although the techniques of spectroscopy were beginning to 
be used to provide new information about celestial objects. It was not until 
the late 1960s and early 1970s when a new astronomy group was formed 
within the Physics Department that astronomical research was begun. 
The vital role that scientists played in the war effort during World War II 
gave a great stimulus to science in general and to physics in particular. Fed-
eral agency support of science at the universities, which began to be avail-
able in the late 1940s, was to change the character of physics research for-
ever. Grant and contract money from the federal government became a 
vital part of the support of physics and astronomy research and teaching at 
Nebraska and remains so to this day. 
Looking back over the history of physics and astronomy at the Univer-
sity of Neb raska, it is clear that the fortunes of the university, and especially 
of its science departments, have been strongly influenced by the economic 
situation in the state and nation. Science, like art, flourishes only in soci-
eties with a degree of wealth. During the years of rapid growth around 
1900 the Physics Department was able to emerge from its cocoon, spread 
its wings, and soar to great heights. Astronomy began a bit too late to par-
ticipate in that great blossoming and had to struggle to obtain facilities of 
even the most meager kind. During the years of the World Wars and the 
Great Depression, economic and other factors conspired against the uni-
versity and the Departments of Physics and Astronomy were able only to 
survive. Since World War II, however, the increasing strength of the econ-
omy and the different pattern of research funding has allowed a growth in 
the size and scope of the Department's programs that would surely amaze 
its early founders. 
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Yet money alone is not enough. As with any enterprise, leaders were re-
quired who had a vision of what could be done and how to go about doing 
it. One should not forget the political leaders in the state who were respon-
sible for founding the university and maintaining it through good times 
and bad, and the chancellors and other administrators who steered the 
course and made the hard decisions. But in this study we especially re-
member the leaders in the departments, in particular the first chairmen, 
DeWitt Bristol Brace and Goodwin Delos Swezey, the later chairmen, the 
professors, and the other staff members and students who have contributed 
to make the Department of Physics and Astronomy what it is today. Some 
of the professors and staff members have given their entire professional 
lives to the Department. 
One characteristic of the Department that stands out is its long-time 
commitment to its students. Brace was one of the country's great research 
physicists of his time but he did not let his experimental work interfere 
with his teaching duties. He even gave freely of his precious summer vaca-
tion time to provide physics instruction to students. Swezey, too, was a 
man who loved teaching and devoted his life to his students. During most 
of the first half of the present century, when the departments had few re-
sources and many students, the research suffered but the teaching went on 
and several outstanding scientists had their start here under those condi-
tions. 
Even with the recent great increase in activity in research the Depart-
ment still maintains its devotion to teaching. This is shown by the fact that 
over 50% of its professors have received awards for distinguished teaching. 
It is also indicated by the large variety of service courses that have been in-
troduced and by the extensive research into innovative teaching methods. 
Furthermore, the excitement of doing forefront research has not only pro-
vided inspiration and excellent opportunities for both undergraduate and 
graduate students to learn state-of-the-art research methods, but it has also 
improved the vigor of classroom teaching as well. 
After over a decade of stability, the department has recently entered a 
new phase of development, one pregnant with great opportunities as well 
as additional responsibilities. It is well prepared to face the future. The uni-
versity and the citizens of Nebraska have a right to be proud of their De-
partment of Physics and Astronomy. 
Appendix: 
Letters at the Time 
of Brace's Death 
After Brace's death on October 2, 1905, letters came to Dean Ellery W. 
Davis from six prominent physicists. 1 These men were highly placed 
leaders in physics in America at the time. Three were members of the Na-
tional Academy of Sciences-National Research Council, three had been or 
would later become presidents of the American Physical Society, two were 
editors of the Physical Review, and one was later a Nobel Prize winner. 
The texts of these letters are reproduced below. 
EDWARD L. NICHOLS 
Edward L. Nichols (1856-1935) was Professor of Physics at Cornell Uni-
versity in Ithaca, New York. In 1893 he established the Physical Review 
and was its first editor. He was also President of the American Physical So-
ciety and President of the American Association for the Advancement of 
Science. Nichols is said to have been the most prominent American physi-
cist at the 1904 International Congress of Arts and Science in St. Louis2 
where, with Brace, he was one of the speakers. 3 
Dear Sir: 
Professor Moore has asked me to send you a few words with reference to 
the work of the late Professor Brace and I welcome the opportunity to ex-
press to his friends and colaborers at the University of Nebraska the pro-
found sense ofloss which the news of his death has brought to physicists and 
investigators everywhere. The scientific papers published by Professor 
Brace during the last few years are of the highest interest and importance and 
what is much more they carried with them what seemed the sure promise of 
still greater things to come. Professor Brace chose for investigation one of 
the most difficult subjects in the physics of to-day, that of the ether drift, and 
146 / Appendix: Letters 
in his attack upon this vexed problem which has baffied the best minds of our 
time, he won the unqualified admiration of his contemporaries. The qualities 
necessary for the successful prosecution of such work are possessed by few. 
The rare combination of clear insight, ingenuity, experimental skill and tire-
less patience that are manifest in his papers on this subject give him a very 
high place among investigators in Physics. It must furthermore be clear, I am 
sure, to all intelligent readers of his memoirs, that these contributions, al-
though of great value in themselves, were in his own mind only preliminary 
essays and forerunners of far greater achievements still to come. 
It is particularly on account of these promises of an even more brilliant fu-
ture that the loss to science through his death is keenly felt by those who ap-
preciated the work he had already accomplished. That which we looked to 
him to do must now be done by others but we know not where to turn for 
men qualified to take up the task where he laid it down. Professor Brace not 
only endeared himself to those with whom he was in daily contact at home 
but likewise to the colleagues whom he met from time to time at the gather-
ings of the American Physical Society and the American Association for the 
Advancement of Science. He not only impressed everyone with the gifts 
which he possessed but charmed them by the admirable modesty and sim-
plicity with which he bore himself His loss is not a loss to the University of 
Nebraska alone; where, as all who are acquainted with the development of 
Physics in this country know, he had built up from its very foundations a de-
partment which has few equals in this country for activity and productive-
ness, but to the world of science at large in which he has won for himself a 
place which it will be hard to fill. 
Yours very truly, 
Edw. L. Nichols 
WILLIAM F. MAGIE 
William F. Magie (1858-1943) was Professor of Physics and Dean at 
Princeton University, President of the American Physical Society and the 
author of several books. Since he received his Ph.D. degree at Berlin the 
same year as Brace, the two probably first became acquainted there. 
Dear Sir: 
I thank you for the opportunity of expressing publicly my admiration of 
Professor Brace's scientific ability and achievements. 
Professor Brace had already won for himself, before his premature death, 
a prominent place in the history of experimental physics, and those of us who 
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knew his powers and his intentions for the future confidently expected still 
greater things from him. 
From his first essay his work was characterized by its originality and its 
largeness of scope. His genius was that of an inventor, and it was guided and 
stimulated by an ardent love of science and a thorough appreciation of the 
philosophic significance of the various problems which are now engaging 
the thoughts of students of physics. 
He wisely restricted the range of his productive activity to the single sub-
ject of optics, and in that subject he made himself a master. By the invention 
of instruments and methods of observation, by his experimental skill, and by 
unconquerable persistence and energy, he succeeded in extending the range 
of observation in some of the problems of that science to a degree of sensi-
tiveness and accuracy previously unattained and almost unhoped for. 
The fundamental character of the problems which he investigated is as 
worthy of remark as the exquisite skill with which they were attacked. The 
results which he obtained were needed in the development of optical theory, 
and they have been fuHy appreciated by those engaged in that development. 
He had in mind many other investigations of the same fundamental impor-
tance for the theory of physics, and his death, in the full course of his activity, 
is a deplorable loss to science. 
I cannot refrain from expressing my own sense of personal bereavement. 
From the days of our student life in Berlin we were intimate friends. My ad-
miration for his ability was heightened by the affection inspired by his good-
ness. He was a man in whom the dosest intimacy revealed no unworthy 
trait. His habitually reticent manner concealed only noble qualities; a truly 
affectionate nature, a sincere appreciation of other men's excellencies, with 
no small jealousies, an absolute devotion to the work for which he was fitted 
by his abilities and training. His devotion to his science was not so much a 
passion as a duty; and his high sense of obligation carried him on through 
years of toilsome labor, through occasional ill-health, through the distrac-
tion and excuses of official business, to the splendid successes which he fi-
nally attained. We who know his scientific powers deplore the loss of one to 
whom we looked for many contributions to knowledge. and we who were 
his friends mourn more deeply the loss of a high minded and noble man. 
I am, Yours truly, 
W. F. Magie 
HENRY CREW 
Henry Crew (1859-1953), Professor of Physics and Astronomy at North-
western University, was a member of the National Academy of Science 
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and in 1909 was President of the American Physical Society. In 1941 he was 
awarded the Oersted Medal by the American Association of Physics 
Teachers. 
My dear Dr. Davis-
Two facts render it difficult for me to speak of the scientific work of our 
lamented colleague, Professor Brace. One is that the field of optics in which 
he did most of his work is so large that I have not been able to follow his re-
searches as closely as I would like. The other fact is that my admiration for 
him as a frank, upright, warmblooded friend, has, I fear, obscured my vision 
of his achievements in science. 
Those characteristics of his work, however, which have chiefly impressed 
me are the following: 
1. His unfailing devotion to pure science. 
2. His acumen in designing apparatus which should, at once, meet the re-
quirements of high precision, simplicity and economy. 
3. His masterly ability in seeing the light which one man's work shed 
upon that of another, and in discovering the bearing of theory upon experi-
ment and of experiment upon theory-well illustrated by his paper on the 
"Double Refraction of Matter moving through the Ether." 
4. His tireless energy for highly specialized research-in season and out of 
season-accompanied always by a broad and sane outlook upon life. 
10 Nov. 1905 
Faithfully yours, 
Henry Crew 
A. G. WEBSTER 
A. G. Webster (1863-1923) was Director of the Physics Laboratory at Clark 
University in Worcester, Mass. He was a member of the National Research 
Council, the author of several books, and the founder of the American 
Physical Society. In 1895 he received the Thomson Prize for his research on 
electrical oscillations. His Ph.D. was from Berlin University five years af-
ter Brace's. 
DeWitt Bristol Brace can be ill spared in this country where the ranks of pro-
ductive scientific workers are by no means crowded. For him research was a 
passion. He was always at it, and when he ever rested from it I have never 
been able to find out. It is from such workers that inspiration comes. The 
chief thing that always impressed me in Brace was his intense earnestness. 
He had no doubt that life was worth living, and that work was worth doing, 
and he had no time to waste on insignificant things. In the face of discourage-
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ment and adverse circumstances, he overcame difficulties and produced re-
sults that marked him as an extremely original mind, and no matter what the 
difficulties of a problem he never thought it too hard to attack. The develop-
ment of the science of Optics in America is due to the work of three men, of 
whom one was Brace, who would, had he been able to complete the work on 
which he was engaged, have achieved world-fame. Not only was he produc-
tive himself but he was able to communicate his enthusiasm for research to 
others, so that he had built up around him a flourishing school. This is the 
best test of a teacher, and the one by which he should be judged. In this as in 
other respects, our friend's fame stands secure. His example is the most pre-
cious thing he could leave to the institution he served so long. 
A. G. Webster. 
E. F. NICHOLS 
E. F. Nichols (1869-1924) was born in Leavenworth, Kansas and without 
any formal schooling, he entered and graduated from Kansas State College 
of Agriculture. After receiving his doctorate at Cornell University, he be-
came a Professor of Physics at Columbia University in New York City and 
later was the President of the Massachussetts Institute of Technology. A 
co-editor of the Physical Review and a member of the National Academy 
of Sciences, he was awarded the Rumford Medal in 1904. 
Professor Brace and his work. 
All American physicists can but deeply deplore the untimely death of 
Professor Brace, for in addition to his many published researches, we all 
knew there were many more planned which if time had been given to him, 
would have been carried through with the depth of insight and faithful atten-
tion to detail which we had come to know as characteristic of all his work. 
Aside from his brilliandy conceived and more original researches, he 
never turned his head to do again what others had done before but he con-
trived by his extraordinary ingenuity to reduce the limits of error and to gain 
a degree of accuracy from ten to a hundred fold higher than his predecessors 
had achieved. 
From the beginning of scientific research in our country it had been as-
sumed by many that only few and scattering contributions to the progress of 
science were to be expected from the west. No man has done more to dis-
credit so narrow a view than Professor Brace who built up far inland a school 
of research in physics the like of which is unfortunately only too rare on our 
Adantic seaboard. 
However highly we may value his individual researches, and some of 
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them will undoubtedly have a permanent place in the literature of physics the 
world over, I believe we owe his memory even more respect and gratitude for 
the lamp of physical research which he kindled where it had never burned be-
fore. Students who have gained knowledge and strength from his instruction 
and example stiIllive and will do their work with the more courage in re-
membrance of his ideals, his patience and his industry. 
E. F. Nichols 
ERNEST RUTHERFORD 
Ernest Rutherford (1871-1937) was born in New Zealand and worked un-
der J. J. Thomson at Cambridge, England. He was Professor of Physics at 
McGill University in Canada at the time of Brace's death. In 1908 he re-
turned to England, first to Manchester, and later to the Cavendish Labora-
tory, which he directed. He won the Nobel Prize in Chemistry in 1908 for 
his work on the atomic nucleus and radioactivity. 
Sir 
The sudden and untimely death of Professor Brace in the fullness of his in-
tellectual vigour and physical powers came as a great shock, not only to his 
many friends, but also to all those who have the interests of science at heart. 
Physical Science in America suffered a great loss in the removal of one of its 
most distinguished representatives-a man who had worked faithfully and 
strenuously to extend the boundaries of knowledge. 
Like many of his countrymen, Professor Brace early became interested in 
optical problems and his most important contributions to science have lain in 
this field. To a man of his intellectual keenness and philosophical tempera-
ment, the problem of the connection between ether and matter possessed a 
strong fascination, and much of his thought and work during his last years 
were devoted to investigations bearing on this most recondite but all impor-
tant question. 
Few indeed possess the qualifications necessary for such investigations, 
for there are required great originality of conception, untiring patience, and 
great experimental ability. These qualities were possessed to an unusual de-
gree by Professor Brace and his contributions to science are lasting monu-
ments of his experimental skill and boldness of attack of most difficult ques-
tions. 
The influence of Professor Brace does not rest alone on his original contri-
butions to science but will long survive in the able band of investigators at 
the University of Nebraska, to whom he was ever a guide, philosopher and 
friend. The school of research in Physics which owes its growth to the inspi-
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ration and direction of Professor Brace was one of the most prolific and vig-
orous in the country, and one which any University might well regard with 
pride. 
It is my earnest hope that this spirit of research in Physics which owes its 
inspiration to Professor Brace will long survive in the University. The vig-
orous continuance and development of this school of research to which Pro-
fessor Brace devoted his best thought and energy, would indeed form the 
most suitable monument to the memory of a man whose chief aim in life was 
the advancement of knowledge for its own sake. 
E. Rutherford 
McGill University, 
Montreal, December 1905 
OTHER TRIBUTES TO BRACE 
The following tribute was adopted by the American Physical Society and 
was printed in the Physical Review. 4 
The society adopted the following expressive of the great loss sustained 
by itself and by the world of science in the death of our Vice-President, our 
colleague and our friend, Professor DeWitt Bristol Brace, on October 2, 
1905. 
It was under the shadow of this bereavement that the autumn meeting of 
the society was convened-a bereavement which is a personal one to nearly 
every member of the organization. A frequent contributor to the program, a 
vice-president of the society, a charter member, and the genial friend of every 
other member, Professor Brace will be long and keenly missed by everyone 
of us. For not only have our proceedings been enriched by his contributions 
to knowledge, but those in attendance upon our meetings have always been 
inspired by his devotion to pure science, by his clear grasp of the vital con-
nection between fact and theory and by his experimental skill. 
Born at Wilson, New York, on January 5, 1859, he took his bachelor's de-
gree at Boston University in 1881, at the same time specializing in physics at 
the Massachusetts Institute of Technology. In his graduate work, he had the 
good fortune to come under the influence of Rowland and Helmholtz, with 
the latter of whom he took his doctor's degree. Two years of mathematical 
physics with Kirchhoff was also a potent factor in his development. 
His researches, covering a wide range of optical subjects are described 
mainly in Wiedemann's Annalen, the Philosophical Magazine, the Astrophysical 
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Journal and the Physical Review, during the twenty years following 1885, 
when his doctor's dissertation appeared in the first-mentioned periodical. 
Those who were associated with him as students at Baltimore and Berlin, 
those who have worked with him as colleagues in the University at Lincoln, 
those students who have come under his guidance in the laboratory and those 
who have accepted the generous hospitality of his home, unite in admiration 
of the fine qualities of mind and the high ideals which made him at once a 
successful teacher and an effective investigator. 
His modesty was innate; his courtesy never failing; his energy and single-
ness of purpose, a powerful stimulus to all who knew him. 
In addition, the editor, Edward L. Nichols, wrote a seven-page article 
entitled "The Scientific Work of DeWitt Bristol Brace" in which he dis-
cussed in considerable detail Brace's experimental work and gave a list of 
his publications complete with the numbers of pages and figures in each. 5 
An additional article by Brace's friend and colleague, Dean Ellery W. 
Davis of the University of Nebraska, appeared in Science. 6 
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